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##5®R 




























*Tt% m¥t^f <29% 

>§1<)^'saH 

*?t% 

<29ft 


^srtwita 'Q >iw<ii*ff #itf#5 *Rw?rc*r 

£|«il'st*?lii 7 f<c<il®t*i, *rf3^T, 'Q J i‘Hh r il 

^st. OTlfaar o^'Si 
w. «tl*M ^<Ml«l 

T5. OlKhlH 4HIC+HIH 

i^'»l W(T 

<*rc. «w. 

^5. Pitll*^ «TtC J RT 

^r «n^w4 
<^t8 

^5. 1*1*11 (All^Nl ^lyi 
^5. csrfs ^Fft^r ^ 


wp% 's ^«f*r 

























differ f*ra355t« 

^c 5>-HO i||vsRl«T ^fe)<P 4®TfaT, 1>W 
<p\£q> 2f^tf*f\s 

[£t^m #^5 ^fw] 

W 8W*r: «IClm, 

sW*t: (TfF&w, 


wc^rl 33 s 

fii4l*M: ^rmffa ^PsHt csn3^t^ 

'fl||t«1l4$4: ^ SUPA « 

■*p& «Mir: ait. vshRh t^ratsr 

^ faerfcl: CTC^rt ^ ^«i'©hl f^$ 

C"$S[ CS^M: VJ|4>^?1 WPT 

« •nlPfo jrhIR'oI: (^iRwlfisro ^wf) wKNn emh 'ailwnli 


’tlWsH RhI^MJ tom WU 





































'oik , nh«i 3 oH *|\5l?r f*F¥$fa '^RRo csr*ff 3 < #«j c f R^>k«j 

-sirsoCT ^ 5 ? ft*Rr <?ifij ^ csm -smofw wi Rmte <w?t?r 

vs <#|>fr?r csrfro w « c^rmr hmR* w cws 

' s it*oR^ s Pm<i 'oi*o'® 1 ) Rt<u>j i 

wrifa f*w3)R> ^oio «w >s iBtHrW *h*ict art <iRwiRfo Pw«kw<i shmim* £%» 

•''©WS J 1 < T a<B 1 *tl$J^| v '©<P I ’ft^J^s<p^(, <! 1 I <1 R<)il R*q |&1 3 $*P«lt*k« 1 * WM f“l*»p|^<i l«lI'® < P 
3 WhR<J» ^fUrtN Ort* ’jj W $M>I 3 CFsifl, -SRJ^ ^pRT CTOSff, RW-^sJ- 

7jsj^R)(,«q|tf ( OT“k8plWt*f, 8|^R-(.l>'©»ll 4^ *pf-'^-C*tl3I 3 *Tlft-^p RRrtw J 1<ll - f1 8|fj> 



wiciM wi i aft vtfpn kb *rtta art «f«f2W©# ^no*! 
•*hw»Imw »ih3k Crt RlPiil iHlw R^^'sl*^ <p<il<i 8l'©jii rtt^ft *pw ^.ooJ» ^ik®i 2j(.vsj<p 

f*W«fk ijrt <?i3Tlfa Rc*rRI st*fH ^a^T i Rw*hl wMw* 3 oio 

*d*r aw Pi W»i«aitf Rhi^wj Rwt ’jj ^aa i 

^)<;R*33M "5^ #^T 3 ^ *lEk<H »Mc¥’ 'S|R<P *3 C||alf*)+ t*W SR't I 

^R«hw awrn wu fcrsstfi^ « « ’fmift $H4of&4 Mf’fa cro %*bt 

03TTRI etRR«sh 'SItWf 'ski* ^f#5 vSR •qhs^ SlOt’f ^ ’T 5 ^ *3 

<p«tjIcH «mh ?NW •r*p'»l <psa i stfs '»k s lMI>ll 3 W5rtt< £sf? 

^5t?t ^ I ethfi'wk'H ^T*(Jla RRq ^Sf ?Nf ?,Cil« c*K Pl^l^tal 

■^5 «p<nc,»i 'sitWf 9 tT^ ^iRcejR •'Ha i <p«ic.w Wf '»kn<i 

■sirtj 'oinR^h *t£5 R*«»i 's ^BR^rsnr R<pH ^t si'sji-n ^?it ^n?i i R^tiR 

f*W%?T^ ^5k^ «||<p4%I 3 Ji^etwNF iSPU ^Itrt ^J^xpRo'© 

^v^l'StM 3 ?S?ft I 

^oi<? 1*1 •sph*) rtrt* sj<qfv©vs ^mmr 1^w?r ^ ,p ic<ii^] <pw ^fRt®r 

'ow^ s| < i'©*i <p^l ^rtrt I ^Hk'W cw 'oi^'© rc?ic^. ^‘pIwR <p^<p sf%® 

<ihhHR> i <^rt, w^m, (Winn, snffiR' smm 3 sj^mra' ^trtf %r 

'3il'aR<P3k < i cspff 3 2pr Relief 'ski’si *i*ij<iIi 'S3f 9 K <p<iR i 


Cblll^WJH 



























































































R*um^ 

*t*r 


#^r *nfc 



« flJagf 

i^-8b 



(to-'tov 


#^N% 

>!a8—Trvo 

*nmr 

«IK *|p» ^ ’tfS’tFF 

V8-i*8 


*lf^=T 




<r 

<r 

✓> 

1 

o 

*5> 

/i 



i^V-iVk 

»R5T 

^ot SRH 'G "5®H 

i&o-^.ovs 

*pm 

W?f 

^o8-^So 

<*w1*pr 

£fW5R 

$,\8i-$.<?« 

^pr 

^?i*fflf^ 'G R<1VS*1 

^8-Vfor 



^b-vsoi 

■5^*t 


\SoV«i8 



























sfsfa'srajfer 





■snwiwsr %5icr «n*tr ^*tm, ^?r ^ 

’ito?*t wr i *m cro ##53^ i ^ waiter 

<I?HR*im*i ^rest, »iNi»iqt*ji ^ ^ i 


WT-i, ^HR'SeH- fS'ST-io'ST G#r 
























I'M: 

sf*rft *twniM *im i 

#w<r c3f#i]tOT *m ^jwjr i 

erlw* <2lftR«ulG>’is 2tt?TfSf%Fst ^flBR <P«os *tt?Ri 
G£iftRuh<PS e t ^Tf <P^C'» 

^Tt^tT 'Q ^^9 <p<ios* 11*^ i 

<q| J '0«qet)<IC,«1 eftas CCjl'lR'tllC.^I^ £|«lN*lk'o| <PS(.'0 *H?R' I 


























vD 


1.1 stm'tr 

cro ^ 4 Ftf| ot mm #ro tot #t, to com faRcTO #ro 
c#; <^r^tc®Tt to 1 CTtsr *ftOT otito toj R<.*5R to ^ «tOT to m\ cms 

*11 CM, R»*^ R«3|c*1M JJT 1 R&ICM C<PNIil ®tv»-' 0 |(.&'SC*i^ cm TO CM»MI?I efRcMM 'sf '»IC« 1 <P 

TOrat tot ^*tf%*r i toot, #to<t to? to »WNM totccto c#; 

I^TO, ^ RTO TO TOKOT^G felW't TOT l ^ ^TOtTOOT* "5OT C'sl'sR'wh, TOt 
*in|vlR'sah g m-mImcmm TOT 'Si^R i R 5 ^ (£)^t 'oh(.«i Ipt TO OT ool'sR'ash 'srHc.«i TOM 
'TO' etRR'aah *tt& R*5dciil«t«i i TO? #TOOT* TOt CTO < TO 'oic*i<r>tF , t ^®?T <TOT <£W 
TOlOT*t %TO, (TOIOT $ ^#5|TO TOOT fa %*& ^PT 'Slt5^ I fa OTTO 
^lw TO TOfCTO^r RR# ^ROTtOT <#t Mt TO, TO OTRt% i>l$0J3!0&M 

^ «lfe|WM CTO#m TOlt TO ^ I TO5JT >lRwOT «l fa TOTG TO TOJ 

4TO TO TOCTO fclPlC$J* vSvsm ’MCI?, Tit ^TO "TO iftfa ^TOfTT^CTO 'TOJ R?t *Tt I 

#tRTOT OT*f anfk f%TOT i #tfTOTTO ^TOfTO Biology TOT i TOOT f$FF 

bios (stRi) TO? logos (TO) TOf ‘jRm ^fTOtCTO ' 5 It s TJC s J i OTOTlj RR^TOt G ^R^in^l*© 
TOItOT ##5TO?T TO# 'ftTOt TOOT, OTOTJ TOJTO 4C<Ml« G||R<M«i CTO 

t$OT, fro, TOjsftBj, tosto g fRro Rfro tocto tojto #^frotcro wr 

TOOT' Tjf^G otto &i>Icm> TOfro ^rolfro TOfro R&lw fW Rto to TO ^it, to TO«im 

^ *ttro Rtoto toj ^sOTfrotf %r i 

1.2 4l4fr«lt<M ’■tMt^PIt 

#TO OT # «RR TO?t TOTOf TOTOl^ OTTO *lft, OT^OTt TOTt TO? 8H% i ^ 

<i^R*i ’tw *mk ^Rro toj ^ ■*itro ^t*t otgto sf^ro fro: 

vSlvsiR^h SflRR'aah I (£1 ftf% iflTOG f%^t ^ ^TfC^ I Tjf^Q ^l-qR^h ^Sf (£)'©i?|^, 

fafa to mzuz ot ^ ^ *ftro to^to^tot^Ii ^TOmro#^ 

^ 8H% OTTOl^ TO I OTTO: TOC^fTOt, ^5j#i ^ItTO TOOTT TOOTt 

£tt%, TOcSfrot, ^ro, sFffro otto ^tTOn ^toot from 

TOm toto to, ^to #cro *tMt to ^t i ^ tototo ^iPiot 

^1<RgsH «£|TO ^TO?TO ■*ttTO fa® TOTO i TOTO TO StM> R*ICTO 

c#5 ^t OTlfros t£)-^ «pp|V0 <£)^ ^ «IOT TOt "TO SHOT 5 1 '^MR'aahG TO <uR)^»»( TO I 
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IrHfaseM 

*tNt *tNl g<ii<mmi ^r, c^ttw ^fir v ®i^ < p 1%t% 'aiyr^H <p<ili3i steiN- 

^fv^Hs iprr c^f*i ^it?r i m c^ttw «pPi^» *tNt i 


1.2.1 C#5 ®rHR»H 

c#» #^!wr ■*tNt?i f^i tor 'oii(.«iii>*ii ^c?i i <£r£© 

f^I^Tt «il(.«ili>*il ^f: 

(a) (Morphology): #?RT ^ ^*fat 4 

'fillwlw i Cff^ ^ito ^rm ^1% (External Morphology) ^ 

cics^ ' 0 |'©)*®?H <i4hI<I R«jh(.<p ^s'g ^pspfv^lK (internal Morphology) ^®It ^ i 

(b) CSlffifaoFlfaOt ftlC*|Hft (Taxonomy): #?R CSlffifcofr 4^? ^ 4 

*tNm ^iwilbv© to i 


(c) -IlD^hJl (Physiology): tert<1l>ll*jft<F ^Fto, CW: W, 

c^i, mFmzvsft't ^®nf^ to ^ *twra «iiwi(Bv® ^ i ^ #c<ri 

ton 4 w ’ft'S'ut -Jim i 


(d) Rtf&Mfa (Histology): *lH tom <fR* <M<HRl 4 ^IIWlbHl 

<Pfll "^?I I 

(e) ^HRml (Embiyology): stte.C’tlTj 'SjU'Is ^jRS, ’t&'T, 

tot*t to 'SIlMlMl 4 £f*fR tol i 

(0 C^fctot (Cytology): 'stHcic^i c<pl(.*)S 5 1^ 3 T, 'S <jh x ©l?) v oilc e il&*il 

4 t«1ki 

(g) ^*Nfatot tetwIU^I (Genetics): to 'Q 4 "‘tHt?! 


(h) (Evolution): 

4 *imm ton 



(i) (Ecology): 4 S|lfR>* qlCrilMl 

<p?il ^ i 

(j) (Endocrinology): 'sthcnc^ ^.scfllwi (hormone) atolls'©! tow 

*6iiwiMi 4 toR ton 


(k) (Biogeography): 4 '*fW1?I Rfoq calc’llPl^ ^(.<13 fail's 


Q$br 

































































*o$1r 




<t 


i£)^? «il(.«ili>»il <psl i «?!<.<]* (.'»lc’1lPi<p R''slui* <2lf°lf^5Ft 

Tpptf^s f^pgt i 

1.2.2 ^T» 

4 sttrft^ Rq*i*jwi i x tNm awit fits $rar*r 

<p^l ^<.«nl: 

(a) (Palaeontology): ^ #3H ftTO i 

(b) (Biostatistics): ftTO I 

(c) Hn^l^R'ul (Parasitology): ^'stlR'sl, sticks 'stR«i£HlR 

Rtoi 

(d) ^VuRwh (Fisheries): ' 5 H^, ^VlFFT, ^P^Ff 'Q 7 Tv^' 3 ? c f •*i*MR>'s 

RTOi 

(e) 4$^ (Entomology): #*R, ^*141^1, TO ^5J|ft 

•^mR*'© Rwh i 

(0 (Microbiology): W6%t, ^l<3ffaf«PF ^3TFF ^ ^RIFU 

Tppff^s Rvaah i 

(g) fftftttH (Agriculture): ftTO i 

(h) RR>V1lR«M (Medical Science): VM<K^, cm, fsfWF ftTO i 

(i) (Genetic Engineering): fSRSP^ 'S ^ <U<lRls 7 f 5p lf^s R'SqH i 

(|) 4HMNM (Biochemistry): #3? 2fT«l<tl>lliJP)4 ^t<4 c tl1%, CJIW ^©Jlft ^ff^a RTO I 

(k) < l9c^«|R«8h (Environmental Science): *lRi(. < H ^pprf^s R'sah I 

(l) (Oceanography): fwFT I 

(m) (Forestry): "^T, ^F^Ft *qj<q , v|t^FTf <£f^ ' 5 T‘<i**p c t ^P^lt^o R'SqH i 

(n) (Biotechnology): *iRc<K.*k <P®ljlc c t 'ItR <u<j^lws SP3% ji»HR»vs 

RTOi 

(o) *Hc4Pl (Pharmacy): 'Q 2P-J%f^W Rash i 

(p) 4lfiRul (Wildlife): TOT2ft% fi*JW RTO i 

(q) 'at£5f1^ ! WaC s lfi>^ 3 J (Bioinformatics): <ppH'Si>h 'stRR'sahl'ofe^P ^s^lJ, <?FR 

fttsm Ito^ Rto i 






































































: f*ICM C^TC^t C<Phfi> '^hR'aaltlS C^t*T 1 ‘IWfa‘ '0|*®'g« ^ <£Rsfi> v»lPl<p| ftoR 

<PM G£|f*tC® | 






^tW: fr#<F spFl f^s «M*lCri4 *R*r i 


8fcgRt% RSRt^/srP##, 'sjt&f, ^iSpMfcr, I 

*P*rf^ : 3-5 SfC-m W?\ '»ffl ^ Rt'Q i 


^R<p *|Qi<pI rt RP#ft c^tw slf'oHJ wIS 'fc'St ctr ^»*im c^Nfar 

i^®tw <iretfw '*TNm ^pp^ot rto ^ c*$ *re<r Rtcst R?fsf£ 
c#s 4<R TpRvs *IHt?T vslPl^l ^?TCRI ^at<m ^ CR* sR^fiR tf *tR <FtR? ^St 
Rmi ®1lPlci) «R *lt£*t Rt Ru> •'iR'ic’FT Rmi x tNT’Jc,®iR '»lPn j l fac*f st^HR i 

___ J 


1.3 OStf^R-Uli) 

\5lt^ <#©■ RRjSj Sjvsc^ £tt?r&faop¥ sfl^k SJR C®^®r¥ SMI's* iR<p*H 'G Rcfaf^RT 

I W 4 ?R*l3l ^s C^Rt m Slf^f^ ^Q R^T *^§*T £MRr R*fal ?R*p 
'si^h ^rirr#c<rR< fat c»r ( 7 #^ <h<rt c^m rri rr) 

«SRT *R*Ut i#5tw 2t1?r iW M>lfi>Oo I «W <£|RS C*MR ^jfRRR ^RJ «£$ ^5PRRj #RW 
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^«iw Rrpt w \ ^rstfw aiRR-uR 

^3RR Slwlet^lii'ol 1 ®R*U 'oich j (RR 5 ^ S^FoRi’H 'o|^'»«q <pwt^c°Ti i (Rt SiMjI'sn.is 

vslRt^ ^HR'Saiw* 4^ *ir ^r Sjic^mR gsjRRh^R^i i 

ccjRRijIw* W^Ts ifl'^l^i i£|^? 'iR'sr’ftW ■>i9,sr'»lc<i 

^tRstW (£R^ ^R^p'sjIw 'SjRT i 


G 5 tflR*ulw ^mwRj wtR mrwh ^R*r slfRR^t ^j»rm RiRul^ (1707-1778) 1 
1735 ^ R^R^jMii c«iw f&R^nro Rfa ^it^ *R RR ^ R^R 4 JMw<i 
«uMli3R« w*R *uifti*M 1 RR?j *rttr Rt*R to' f^r ^resR ^iR 
cstRRdjiw *naR % 1 i^Rt sm #r<t csjRRto? ^ rwsj^r 

R% SR^T ^£?H I ’Rc^ef RR #*T5t*K^ *RT 

^l®wK snRw’R Rftcr R^ to^t 1 


C^RR-Ulm ^W*tl 

GstPlRulc^is ^it sfRR #w?r *t«t « wr 'sir<H ^rt 1 #^f«to5?r 

R^5R Rc?F TSRRR’tt® TO ^RR^5 VS6HC4 WH <Rt, «HW 

^R^ w fi'o|W <M| i£R? fijtvofS ^Rr> ‘*RI® «PM 'sR RR<P‘K c R <U<l'^tt <P3l, *1c4l*lR 

#WR ^ >lH^ 4 «UltH sHRRf% $MwlM» ^ TO ^R TOWt *ICI>'®H Wt 1 


i> 

-a 

o 

*y 


<WlMM»l RlRnfi7R (TO* 

RsR *Fs1%r "sjRfRlRf RSR 
*R% ^1-q'sr’R^ vSftaiet’fs, 

sftR^f’R Rmw RwmI TOT *jR <fiicsTj 
(Kingdom) cdRRiih ^Ri ^$5t I 
R'aa|c*1^ ^ISRIigR <1«^|W DNA 

<iR^ RNA-^R SRRE® 5 ?, erRoic^, c<pIc*)3 
M*N3j, CTO?i R?*&t « tlNMlPM 
'sSlpjj’ttt^R ^R Rf% ^*R «IR. 4^5. 
■^^PR (R. H. Whittaker) 1969 ' 5 TR®T 
^l<l'8t 5 RC^ *ffcR ^Rfi ^T *pR« f^v'SR 
(Five Kingdom) ^RR £|^SR 


^fwsri 



#wt«, 


^iwr l 

■STCTIfTT 






























































































<SNR«bH 


TO3FT i (Margulis) 1974 Whittaker-^ CSlfiR-WlWH 

'Q Ras|Rv© <JR I -n^As Tjfi* f^svSW 'sft <PW1 offsfi* <ll's»c.<p 

^ f^vVjca^ 'Stf'Q'sl'g® <K<W I 


(a) 1 

cmtiosSt (Prokaiyotae): 






i 


(i) 1: au.«i 5 il (Monera) 

i£|?ir tfT^lft, f*Hlt>l$l>l 
*I?T ^ ^5*f RHIW^ 

TOS), 4>MlPtoM i C$I»|||15h <F*§ 

<s$ I 

«*lw slPfa, ai&dJU^fli, 

®f|p|«p| ^vsj|R <?^, R>^ *|$«l<.«fl»l ^Itt^ I 
R'slw RR'o|er«i Sjfriilfi ^ I 
C’Tfa®! ‘ ? Nf^s 1 vsCT c^5 

«Pt5lPi*it s <lRi J i ^T - > llG«il < P' > lvt5W 9 W%C® 

fritalH: <Ul<KiSR*l! i 



fN 1.02: (*) <Jl4»d»Ral, 

0*0 Nostoc (%tt» T3 T^5f 


(b) fousH 2 

$fc4ilR'flfcl (Eukaryota): 4<tf slfvowlq (PW»Q>ill»l ^ifas) ^4Wl^l ^T ^Wl*D 
i <4 <p<p'»Im wsftt 4»c°ilR i 




1.03: (^) Wlt^t 
0*0 wr?rf&ST (4<K<M^1 £“ft1®T) 


(i) <ltaI-2 : CzIIRajI (Protista) 

fc^Pl^J: 4<tf 

*wifiiiM (Ti®i^r) Rhiwi»i>i ^ ^if^a 
RSIipiiM RRv i (,<p|(,<) <jA§ RSRhiIs 

^t?t *tf?i^3 I og>l^lf5»i <1 Age's DNA, RNA 4^? 
C£Hfi>«i ^llc<p i c<p|c*i *^g* 13 ^llc<p i 
ste*f C*ft^®f, sft't *NR>c's ^TO> i 

C$\S Rvolercis 'SJTWT vqe^li St^H ^TO* 


$o)1r 






























































& 


Ito ' s It s UC 5 T Sjef'il ’'ItS l (.<Plc.»ll ’ift's ^ ^|T I 

'eulflMI, *UHlwPmi»l, ^t#I i 


s'olw <W, ^ <5 iilc^u5'Si 


(ii) iltW 3: *pMetl§ (Fungi) 

foRvj; ^5#ft i 



Wt) %3[ ’t^o I RS&ijh ^tfos I 

C^faSftffa <Pl$.fi>*1 I 1 *lt 5 0'sj^ c f 

c*fi^«t ^ i GFtcaTstPij i 




Penicillium, *iM^ ^®Jlf^ i 



1.04: (^) Penicillium 0*0 


(iii) ■silsu 4: 8ll*lfi> (Plantae) 


foR^J: 



^® nJijjvsTlq RwH I 

^5 ^R> ^ <*rcs ^®t c«[w ^ ^ i 

£f*TR'® ^l®rsf, voW er^ier sfwtl^ Wtt5> i 

iffC^ c<TH ©m*i (anisogamous) 

'spfk v *jI<pI'*i, 'ql-^R 

fawft ljfi> ’UtCSR^ [VMW <1 ^fwr CTfa ^ 5 R»T 
^ i i«Rir ^iiRfciift*ii*i 

®«HH ^wjf^R^^ti 4<tf?T^Fi 


vBnl*4M: ^5 ^Sf ^f®5fi 
%C,<P?I ’5Jt s 1JC 5 T C^lwl ^c«ll : 



ftsf 1.05: ^ (srt^sf# ^%f) 



s*r-jo*r Gstft 

































































io 



(iv) Km 5: «lilRci|p|ill (Animalia) 

iCRit R®Q»«l»iRW» « dfit i 

tilCIS G<Pl(.*( C^lwl ®fV? SllPS® 'Q 

^ Wswf w, eras 
flS^««r fliwH i *\K siqm c#? «hwh 
^twr i < # c t^ %sfws ^ 

ft £lt% ^SRW C*^ »Ufcsn> 

^ i R<pH<pI^1»i ^%r ^?r i 

®nte«H: ceitd>lDBfBit <*r^? Pi^f^t slt% i 


ffcsf 1.06: ^£?J«T C^®t®T 


2004 ^llcci '0|’9|C<p|\!s R'jjRuhcflS G^Rli^-F^f (Thomas Cavalier-Smith) 

ffast’tfls?' CSflf^^tCT 5 C8Hw>ketliil (Protozoa) (Chromista) *TtW > 3 $fi> «tPt 

<ul<PtSRiiil Rc-»ic<i ^T§ iN<p*H <p«i«i i 
c*# <ilosu v»N <pwc?.i i <£\ R*ic<j c^l^rat ^icrt G5tf®too ^rt^s R^iR's ethw i 
RR>q OT ^IT ^^*1 ^t R«l<.^, os\m ^ K&K 'W?r 

*Rn^t ^*atra OTflpni* Ktot ftet %% 9 tf^s •*& i 

1.4 cslPlRuto* RR»i *rH 

csgfelf^jt^ nw tsk ^td* *nc*Rr M 5 r , Sjt^im w 

*JH, vsm 'a|*'S'^$ taPllM* ^Ijf w ^Sf '0|*®'5® ftW?T K&tt w C^f*f l vSfKfa 
W PlCM voM W'S^ taRc'UJS W C^f*t <£R? VOID'S?® ^Ijf w ^ l 

<s&ft fNw siw# *Fk$ Rniic>i ^•ost'ifo^ c*m fifths ?tMt> *m i 

-sil'STJ (Kingdom) 

(Phylum) 

GBlf*t (Class) 

(Order) 

C’ttSf (Family) 

’M (Genus) 


siWlf^ (Species) 


%o)1r 





















































o$lr 




*1H <?R "^5 C*n> 'oiN '®R Piw>«i *IM ^.c«il W 1 slcstj*! ^.c®il 

*R^?f ^^1C' > i l> ^c«il Gflf*t, rc«iI ^f... i dPlfi^ulc^w ^*il'sc < p 

GMC^vto *l*IUll¥ (nested hierarchy) i sfR’fa 

C<I^1<1 tafa'oj MtE’f'Q ^lc<P, c j T»J(c«il '5^1 ^NT ^ i Ctf'olM (Homo sapiens) 

fiSlPlRHJW i£TTO: 

^IW (Kingdom): Animalia; ? s RT e t, 

*JC*fer4 

(Phylum): Chordata; ^RK, 

$Hipm cvipff ^ *rttar HdJiW «ifcv i 

Gflfa (Class): Mammalia; ^M 6 !, 

CeTTSf/geT I 

(Order): Primate; ^Ri*!, 

^Uob -^s ^ 

sn c#t i 

C*t1sf (Family): Hominidae; <pI<H, 

1*wif®, ^*u i 

’W (Genus): Homo; 

(?W "SlfW >l<Rt>«l ^5 ^ 

«IH£F5lCT ^ *HET *nc?TI 

0e?lR> (Species): Homo sapiens; 4M e t, 

"^rnsT *|pi3 ^5 Homo 

’tm wj 8i*ifar ^*rcm *ite*it 



































si«tito cafttoMn cm *jmt cm tot tot, m nnro^M stHtoiw« 

TO ItCTO OTO TTO® TO, TO 6 ! (STOI TOHit Si'srlfvcm GJjfifa'Uh (RTO *1<Kt>(.*l SlbPl'S 
<£)$$, CTOM WTOf TO TO 6 !^ cw TO »TT i 

1.5 •)IM<M‘I »f*rf% 

i4<pfi> ^'88|1 m < p »TT5r Tjfij W*t nT *R 9 tf^o TO I 2TO W?*lfi> '®R ^Mn -TfST <TO5 
R x ®)*( W?*lf& TO £Mfs?i •TfST i CTO 5 ! C^tt®T '®d«is ta'selfa*? R3f Solarium tuberosum i 
Solarium *1*1 nR TO? tuberosum fil'erlf®* *1151 '^TR, i*Tf*T *R !»((.*( *rf^s «iI*k.<p fl*R 
•Tfsr TO? TOTOTO to*t TOTOR (binomial nomenclature) TOT i 

Jilwt *MTO «W TOn>$, ^®T ?m ^ #TOTTOs?T #TOF ^Wft TO 

■jrf^TO TOT i W-OStlfs^lM (TO #TO fclSslto TO 

TOT TO i '©Rscn* TO International Code of Botanical Nomenclature (ICBN) <p^<p 
TO? 2tT% TO International Code of Zoological Nomenclature (ICZN) <p^<p 
iTOi^TO TO® TO i 2f^s i£|^ code ^s<p|<plw left's TO# t#1«T i «ulfi>»i 

Tot toto crot #to Um£\<> to tot to to^ to to i 

1753 ' 3 TOT ^.fvsH R'aal^l ^WIMMW PiPiflH Species plantarum #ff> TOTt <pw»i i n^ftT 
'Sl'snRwIcis TO 5 TOJTTO ' 3 JRT 'TO, TO 6 ! TO TOM TOTO®t 

*Nro stor to 1 ! to? n*t « aiwifar r?to (?rr i sm dr smt #ro cstf«r, n<, 

’M TO? (2TSftt% nW^FIt TOTO TO^I i 4^toiTOTO c t TOl^lTOMM TO# 

WTO ^v§m i 4 TOfc ^nt sift# #TO: 

(a) TO^PtR *ulfi« TOR 1%?nt «ulfi >»1 '»RR ait's! <PW ^’Wt’l 5 ! <!»<!<.'© to I (TO't sllfltofft 
*llfsm W*St TOQTOR TOlt% ^IpT sMIto TO> TO attorn <pwc^i, RT CTO«T T3tro ^Tlt 
TO i TOflfcT tofro TOTO 6 ! TOM Zakerana dhaka i TO toTOlTO sllftto toTO 

mTO CftjWWH 2!% TOR (Tito TO StlCTOHI TOT TOM 0 

(b) totro rto # wr tom, stm ^r??# *m to to? ton ^r? > # sm# to i 

CTOT: Labeo rohita i ^ nMn ^TOltTO TOT, Labeo , T e T TO? rohita Sj'stlfsxp TO i 

(c) ^tTOTTOsn 8|to ^TOlfTO TOM TORJ (unique) TO® TO i ^TTO, TO^ TO 

#CTO TOJ TOTOTO i 


(d) ^TOlto TOTO 2TTO ^T?CTO 2TTO ^n ^5 WTO TO, n# ^TOM C# WTO 


Js 

O 
























































































"55^ fo©)*! ^ C^fE> kt?f kr*lff© i 

CWT- f*ktW Allium cepa, kr?3 Panthera leo i 

(e) l<i'88|R^ ^ ^lPl<P 'oi^*w kNff© 

i OTSH; *Jt-T Oryza sativa, <Pl v ® s i ^ Catla catla i 

(f) <nna ?m »w « sfwtfw kts 
'oiHIll fe© ’5J3' i CT5R: Oryza sativa , Catla catla i 

(g) *lk *UI4«M ksst% ktfcl* 

^BPT, W ^TStlfwt^ ^1% 'Sl^JilW ksskt 

£t^5 lhfi> ’jfh© l 

(h) kk ewr c^twt #c?Rr R«in»i**iy® ^mr kt^r i ^k 

2W£*t?r >ii*m % #c^ k^tfaF 'sncsnr c*tw jiotpi ^ie© i c^ : 

Homo sapiens L.,1758, Oryza sativa L.,1753 O^l^flCT L llt^ ^%*v© ^1, ®M 

5 1c<i*i c IT 'Q *ltt& <40^ 'o)t r i < p ^fSRT ^P*lt *Tf) i 

<pc^<p1l> k*t*f 7 H^: 




or 

Oryza sativa 

*nfr 

Corchorus capsularis 

«lt5f 

Mangifera indica 


Artocarpus heterophyllus 

■“tm 

Nymphaea nouchali 


Hibiscus rosa-sinensis 

wratfkt < l 

Vibrio cholerae 

HJlwQill 

Plasmodium vivax 

^*IM 

Periplaneta americana 

CTfotk 

Apis indica 


Tenualosa ilisha 


Duttaphrynus melanostictus (Bufo mehznostictus) 

ffftBPT 

Copsychus saularis 

51 (.ii®i W®I^T Trk’l'k 

Panthera tigris 


Homo sapiens 



fi>«*i 1.07: ^jlwl®il*i PtRuH 
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I I I I ?l 

^ C'sfafa £R# sl'SflF®fi «ilR*«i>ls <pw^ i ^ 

^r (Ttw? cs\m Hiii<wi« t*ni«4^i #utwi 

___ J 





2. 'SI^R«bimh c#» ^ 9 w \ 

3 . ^HT^m ~m 9\*t \ 

4. HlX+HM #? 

5. *CM‘«tC^Tt ^ l 



^ 1^215 


i. 'sticks wjRR»uiC' > i<i sttgmtet ^t? 


*oiir 
























*o)lr 







i. to 'siiwmi ^t ^r? 


4 c£ I whist 


< $c<phfst 



»ll$M»l4l«lMl®r 


2. celRRiilw* vBtf*t*li ^pit- 

i. *lhc<P "^HT 

ii. *ih < ps fc f <p?ios 

iii. R^iQvs'bim ^’hw -m 

fits* *rf^? 

i 'Q iii *(. i 'Q ii 

’t. ii 'Q iii ^f. i, ii 'Q iii 

*it£-m wwiH-vlw ^iT 3 4 «TC 8tWtiT ^iT I 

3. fi>C3 SIGH'S ^ "#? 

<F. ^Olf^t < \5l?H^r 




*T. 4Jl4d>fifll 



i. cflWt ^TC/T W 


ii. «£Rlt ^ ivoRcvo 

iii. '©Ici* Rvalspith ^ y if5l'© 


to* 

i 'Q ii 
*t. i 'Q iii 


< ii 'Q iii 
^T. i, ii 'Q iii 





























yb 



f53f- i 



fwi- 


0£lPiR r UiC ;> 13 ‘i)<P < P ^t? 

«r. ^*mR>Rhjim> c#o it iw ^ c^r? 

’t. f53f-2-^ vSlvanlus •ilawscH* CW 4>tel<.<i ^ *iRMR.<p'»I Wt^I ?IHW ^JNJt W i 
^T. IBiq-i 1 ^° f53J-2-^ ' 5 TC i U wli ®tRfi> Ss(vo 7 Resist ^3T i 



















csjte c®tsRt *rt*Ht piaftpri ct!:^ wi? f«1% 

asm aft ^poiot ^nw ^rc® *fi^i 

OT®tt ai^*15 ®[Rf *iwi <m ^ <sj«p^ $hwliwi ’iJi'i 1% 

<£$^utra &m *ripw idu^M town«i« <jw *nwi 


^5t-o, ##»K- W->o>r s$ft 

















'Shfi'flsM 







• %1%pf 'Q Sftpiwlc^ 2t*JR ^tw ^Bt ^(.vo *tt^ I 

• ^Pf « 8|lfiM»lM*l ^Rt *im l 

• 31 ^, c*iPr, *«, ^ ^ ^v»iw 

^fat < P^t'® 1 

• CTlCT* IWctIFNsT yuUM *tt<^ i 

• ^§fipf ^jHlt <MG^> *113^ I 

• griR n>^j ^ut ^c'o i 

• i£f^ 'S <5^ ^tW ^ppf^ ^**1* f'sRsG'® ^tW ^onjI-MI ^SG'S 

• fibjj, ^sf c^i^ ^jNjt <j>?rca *nw i 

• fi>*|j'»G«m ^5( ^jNJt ^SG'S I 

• w*T 'Q ^fwmsra- *Jt?MT ^jWjt «p^c'a ’ft?!^ i 

• 'sma >>iI^Ig«i 3 (C’fat'Sf) 'a (CsflUfastM) fsf^o 

IM ' 0 |»q>*H ^>^G V ® *m I 

• vSfisn 'Q f53f 'o|«p*i f&l^vs ^pog'o 9 f|?R' l 

• J 1$<P'»lG<l ^tf^t W ^SG^© i?Kl 






































BURR'S 




^rr adte cm<[\ csfcrr cr #rrr ?m $<iw^ 4 rr* \ <*& #r?rr ^t? <rkr 

(RftRt R«3|^) erRwhw ertatiw* R&R 'Q Q>*iI<p»iI<.RR ^R^R* Rww rRR <K3C$«1 i 
(RlfR (Loewy) <4R\ Pic<pR>®t (Siekevitz) 1969 RtER ^RRRJ C^tJ (selectively permeable) 
Rift %R 4R? ■'ifasf 15 >*jI<p«iI(.RR W Rf ^RJ R#R RRR ftc'st* sit%fR frsfR 
RRffs RftR, <£RR <RR 4WV*i I 

crRot gi+tatwt 

' 3 R 5 «T ^1<1(rR 4R RR>R RRI 4WR RtRJ R&RRis RNRJ CRRR RflES C^R^ 'Q 

ruset Rt*faj i RiBljMiiwn RtoR 1%%® <rr ^ rrcrr, <rr ^ ei^ <rr i 

(a) *ittoR Rt Rl-K^fa* C*R (Prokaiyotic cell): 

4 RRERR C^fcR (rIc*iI fife's favSlspiih (nucleus) RtW Rt i <4 'smj ^WR PivSlspiih^s 
(RR'Q t^\ -^r i «otr <rictr P)'Sf^iii>i <rkrt Rift to 'sto RtiR Rt, ^ lR$fa*9-R*g 
RitoWcR ^?tRt rkr i 4 rr <rkr >iftd5i4lB}«i, $nto, >£n^rsNw cafi>fRR ^>#f 

^®tfl RflR Rt ^ *fowl«tl»l RfiR i c^loilcerloi <RR*T DNA RttR i %tt^ RRSf £*tRt*t Rt 

<uito9iiiii <$ rrerr <rr r^rt m \ 

(b) 8t^5 C^R Rt CRiR (Eukaryotic cell): 

4RR <rIg<)S Ir'SQhjIr ^#s isfRfc tolRR to (nuclear membrane) fto ft'Slsp'Q-R 3 ^ 
Rtoto « ^af^s i <*pr <rtcr Rtomiw r^t ^RttR ^ato attR i c^iwn^tcsi 
DNA, esnf&R, Rt>BH ^ RRJtRI ^RtRtR «1TW I RtfaRKR #RiRR 4 RRERR RR I 

R^tEStR toffs 2ffR <RR ^ *iRERR, CRRRR 4R? 'SfWRR I 

C5RCRR (Somatic cell): RflRlft to? <FR RkR 4RR (RR ^fiRR RtR i RltotfRR 
RRtos fRsRftRR RtWt (FRCRR R'sllet's ^R 4R\ ‘il'sftR (RC5R to I RRjJj W 'S 
Rwt-Stw®t ato CPRRR Wf (?R I 

R 5 RWR (Gametic cell): (RtR 2RRR 'Q ^TSRR OT*fl RR, «t»i*ic<pR %*,*R RR i 

ItolfRR ’Ritos 'SRR Rt^C^RR R'ol'st'1 to ^R? ^RR (RR ^RR RRI ^TR^sJ 'SRR^tCR 
^ (RtWtCRR RvRjf (RtCRR (RlWti^fR R°RlR RtiR I « ft «pWM»R to^s 

















































































'ShR'fcH 




^ ^BT l *{? « ft flHWH wr ^ W 

M>l*lfl>M» ^fe*tlr» (Zygote) Wf i fteierlH* ^tWT W i 

2.2 « «|lRl4lt*hl «NH ’SfMtt ^ '5tw«r 

v5w>cietf«fa SIvsi 'Q sft^)?rf '*i<pc g i^. £l^'o C^tft i sm WN <P'»tc«nl Pici) ^?T i 







3tW^T(T5IWT 


^rsj^t wifwt 


2> 

<?r 

'It 


ffeai 2.01: 



f»('Sf<P'3®T|3T 
PiSIjpals 
ca s r5Jiffi*T^ 
f^iSf^sjftwsr _ 

'od c, '5§G<q>|^|fj 

s'hl'st 

■iiRcUh^sit 

cspicsil^tt 5 ^ 


sr st«jh ’Wfif 

^wfjjtwfw cspft) 




ca^Ml^T 

tft'st’flwfw 

(wyf) 

«Ti^c^iic>irsr 




fiNl 2.02: 2tlf*lc<p|(.*js 2f*lH 


*o*1r 

































































« IfcjJ 

<srr « s# foouin crRer ^itwre faf w^tfj ^1^, Rt crsrr 

&ftRwi« ^mr cr*r® r srtR^tw rn3rt rtc i 

$C«1<PJai 'R'J^R’R RtW CRRt RtR, 4RR ft>^ CRRR ^SFtl^R RttR 4RtR wilaml RBB's ^R I 

w>he||i>)* (cell wall) 

CR>tR2ft§tR ^§f®R c<plc<m <*iR>fi> ^irfsr M*l% i rt ^sr*|> ftcR ftoft 1 

srtR^tw (swiffa riot ^1 (^Rsnto «w«R* r^r cr*i Rjfi>®r, <uw pi^im, 

«ftW«lMl*, ftRftR, CRRsfift, *|MftH RlRR* UlRUfi* RRttf RtW 1 W <UN>USR*lM 
C<M*j2j|cTl<1 CSjlB'i, ftf’t'5 'Q RpHjMsI^is fttil >4Rv ^i£|Ig<PR CRRRSllfiR Beil frsR I 

gflRlRRS (RRRSIIdI^B 1 RRJ RlrlR ^5RR CRER* fto^R> ^0*1*^ RRtRR 

RlRlRftR* <SRJ WRt RJR RSRR C’fftsftflR ^R> RR 1 <4 SttfteT ^Ic^ B# RttR 5 , *JlC<P ^R 
<k.®i 1 CRRRSltftR c<pNc<p ^!>'»l 2fRlR <pw, c<plc*i*i 'S voil^B) <i'stl?i RltR 1 Rt£*lR c<pIc*(*i 
R tSR SjlWRlWs'S^Bl (^<3%#^ Rift) ^Rr Rt : *m CRtRtMR RRR W 4R* Rift « Rftw 
«TR*f o«n1o«i ftwR R>CR 1 



W’l'it 


awfw aifta 




cfataifto 
fo'ifD w 



(^) slt^c^ 


fi>4 2.03: Sftffe^ f&if) 


M) 


C2ilu>l?||tyw 

CR^ttRR ft^SCR CR RNft*, RR>RW OStftR Rffsl R 3 ^ RfcR 5 ^stW CRTOjIRIWR R1?T 1 C^lRfttft 
ftCR CRRf RRft^ CRtfl5lSftWR, <4RR^t CRlRftft ftc^Q CRIfljTSflWCRR 'RvRi CRRRftlfit 
<4R1tR RlWsH^ft W»1t^Rt liW ft^RlR 1 






































































2.2.1 (Plasmalemma): 

C2Tfc5rs(tWW^ <il$w ^ '*a«ni (?f *Nt s|tw, c<phRl% ^T sHewIc^l Wf i 

c<ptafal£i3 «W-<p i 4fi> t*rf*l\5 <£R? cstffa ftaR i cphR# 

< 5 ^# <# wu 'aife^ttf* ■sitwr *nft « #tw wt ^tipt 9m& ^ <*w 

*n*it*iiPr csRa* ^Mwt w *wi 



fi>4 2.04: c<p|*)Rlf?I 


2.2.2 (Cytoplasmic organelles): 

csfttSlsim c«i^ R$Q>*ii>i ^t »fa«>ifi>M» <?i csi^ w wtw *it?i 

•>llRu5lgftW5T I ^ '5TC*ff «|C*14» ^$I®tf<J «lt^ I <4^ 2iC^)C<P^ ^tSf 'SlMW 

■^PtQ <iiw ^*ica?r $*t?r i ^ G4ic«ii c^fartfi> ^ihi<i c^twt 

C^R?Tt^ Rlfflfiffa I WI*t»tPlt 

(a) (Mitochondria) 

’’sHti ^T\*t£t5! e l^ 5 lft ^ 1898 jiIc®i W'l'sl (Benda) y oilR < *Pl^ <pw«i i ^ J 'osRPH> 

(?rat i fo'sws fo'ows ^ ^ItW I (cristae) 

i Ufaj* *ttC?t ^5^ <5^ 5|k<P, 4 cm 'oiRit«tN (oxisomes) i «ife|(.'stlG»i 

§WfTt (enzymes) *H«rlWl *tt& i >lftdil4l$awil I^BBT «ltW 'Sfft^f (matrix) i 
wr sr«rt^r \ c^mr ^ cff*K<r ot w *jh 

afewMftPw, «ijiPifcft«i <an-4 <a^r w <iw $w*JH w i *f* sm 


$o)tr 
























































*o)1r 


IWN 'Q 






ft® 2.05: (^) (’I) 

qw (jn$M»i«itePit»u ^HTfljwr) >ii^c5i4li}«i« ^rcfc i *jh 

(w ^sr i ca^r ^ wwwft to 

«aw fc*ri^s $im?i (0 RtatM »iftc)3H»12f«icv©$ *jr i c^rat ot»ict, ca^r w 

»l«Ct>ttl C#t ^ ^*lfe I 4 ^J »lftflBl«>1$*llM» ^ ^t •fl'eal* 

^®it ^ i ^ *1% '©fa RR>?i ^®r *fas ^>fa i ^itwsf ^Jv5t vslvsnwh 

« snPiwiOT 'sn^dt^nr ^tt'QTit *ifa i 

2j|<pc<p[ttj<p c<plw '5J%Sfa%Ii ^lc<P fa i I<P% ^c<plttt<p c<plw'Q (g<i s j*i: Trichomonas, 

Monocercomonoides ^©Jlfw C£l 1 cw I c.'ssrl?! Ic^>) *iRu>|<p|§iil fa^*tf*®l'© i '©fac'i ^faT R» 
fafa (fa R<qv^1ii $R>$Jc->13 <.<p!w! ?fafa ^c<pf«<p c<plc*)?i ^ ^I$c3l<pl^<j| (ffafat ^sfa 
TjOT *tC5% ^5fa»fa (faW falfi> CT1OTT *fat faffafa ^fa Cfa^? <#*© 
fa^3fa 'afa-t5fa<3 fa!fa> faMjlflrR, Ol^ajh <P3l ^ I 


(b) (Plastid) 

?|Pfo ^fipf <?faFfa 4fafi> v5f®tt<J I |j|I>C^<5 gfijH fatW fafa Sfag^s ^t, ^ m 

<m! <£fa? ^^fa '©ifa4 J iUi <pw *faffll?ici »ifahj i fllRGvs fv©«i traciti— 

QPfealWfc, CaslCTlW* Pl&Wl*|ti> I 

(i) cjplwlStt^ (Chloroplast): ' 3 fafa gURuvsc^p c^lcsl?^ fa°T i fa's!, <pfi> fat® 'Q 
'©tfatfa ?fafa faWf *\m fait i titsftfa (grana) Wt ajtflWlfaM* fafafa fafa 
fafauftfa •ifec'© ^^sffa® <pw i ^ 'sifafa OTfa*l% (ttalfac'© (stroma) '©ufalfa ^s,Pfafa 
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t^3J 2.06: Stiffs ^P®lt ( 1 *tf^5) I l^HWlSlIc.nJs Rfos* wr 

(Rt.®!^ ^ST'-J^I'sp-i W CFNt i) 

^O <F#T \5l^-vo|^|l^vl5 <£R* lwei|«»H <#T ^ W '*t^T 

M% tost i ^ sltf^® <#lwll*H «nw, ^ «flw?r ^bt cW i 4 w «flw «*ilMlfl>n«ivb 
•iiw 5ii(,<p i 

(ii) (Chromoplast): ?ftf^S v»c^ I JHfnJc^ ®ul**4*P 5 l, 

<WlMlfiH *H$C*I*IU||Rh ^SJlfW <18!^ ^ WlWll&M* ^ff, M>lMlfl>W 

%r t*iwifi»w «rteT c^Km i »«rcFRr t^jf c twf^s ^pr, *m ^ijhj 

w*f «ii<p^l« ^ ^ i ^pr, *IM 5 ll'srcfi<i 'sgpr ’tt'Qirf i «piw» 

<pw ^\m <4w*l Sf*Jt»T ^5f i RRjfj *T$8^ ^TSISW <pw 'sr*<l 

w?tr«ti 

(iii) Pl$C<Htft* (Leucoplast): <?m C^tWt itm «lt^ ^t, favSMMSd^ 

^TI C*W C^tW C<fcr *Tf, CWT ^«T, ^t, 'st»l*l<.<ph ^SJlfw OT*ft^T 4W?r 

•im *n?r i sim ^tw * 1 ^ m\ \ *P?*tc*f Wsn»i*itf> cpstOTt^ 

^*||*®R\o ~5j?o 





<‘l'6r : ?|lPi>GV!9H f53f v *jT<H I 

$<1^*1:1wra sllPBc^ fear, c*M1?r, c’H i 

: RR>si wf giiPutvao fi?af cms ^ G£fR^5 m \ 


$o)tr 






























































'Q t^J 




(c) ’HR? (Golgi body) 

sHR? (f%5[^t ’Hf’t ^§>) 2f*fR^a 
snftcTO * p thQ'?rr m, to topf 
SATO'S i£TO^ CFNT I i|fl» WP 
'Q <pw<p *jto?t t.«Pi<p p i fro fcsfc 1 <*m 
*Mm ts^w»ws *nft Rwieti 

to <*m ?m¥ to^i *«oih 

f^g^iTO's 4?r ^ffwf ®t^» ^it *rm 1 c^imi 

G<Pl«.ll t^’ll 4 >l*l ^Ic*^ TS TtC*?r'Q i*RlT ■> 1 j p 1 R sv © 

^ ^tot <*mt csnt^T to r to 

TOi 





(d) wfiHnh (Endoplasmic reticulum) 

TOtsrm?fw wiU^m «*rt to?t% to emft ^rom to to, ^ ’TOtroro^ 
^ *ro csttf^r ^csm^m 1 cro ’MP%?rm smm *w %ro 

toisNw csifi^pim w ^r 1 ^rot stmmt <mro^ to ^ to, 

v ®i^, ^m 6 !! <psi c^m y oi*ij c^tw &<p 'q c4ic*) ^’ftf^® ^mjmj «s^iM <£m 

■sjtwr t’lla’i 1 ^Rcoi<pf^ij|, c^ww ^jJRJcvo c^fi^prtom 

TO^I %fe5i ^ £ft%CTO^ TO 1 


(e) <&mm (Vacuole) 

^ii^dJitHTO c<pic«i<i '5rc*u ct tof® Tpf^t ^rm c^ht ^m, (m^n^ cro’t^r 1 
TO’tro^f^<amm?rfc!f 5 i%i s m^?mTOmTO, 


^rtfTO, H^srt, bPRri^m *mt< tern *@vs, 
m®m* *mrf f *nft ^oiiM wmnw 
^iic^ 1 sfiRwiw «w*n 
^<1^® <to>, ^ro ■jjM ^toi «itw, 

(Tf^Tt ^II^IW I 

(f) »ifv»ilc»rh (Lysosome) 

#<r WWW #^<3^ ^s 
cTO> wf "to^ 1 (£im ^,fw to^o 



^fr-8, $toR«*H- carf*t 






























































cwf i ^ <p^k ^TTfw^rt ’t'fr tor 

«ltCT>, ^©ft '0|1)h5 >4^ :3 T° :j ‘ ! 1t*f iIIM'Q ^ 'Tt I (Fft^ 'Olfeltstci*! '0|'»h ^t Rfo*! 

aiRwkerlw^i ^ ^%Sf^s ^C®T ^R 4?T ^fls*t*|tp»R WR*jM ^C?f *Jt?T i 

m>nH3$ mn m i 

(a) WlWH (Cytoskeleton) 

C<FRftJ% 'il^vi ^ Ito* 5W WWWM RBfET *|^W, cffi *m 

^ csrt&t-tor fi%?r ^to»u *tfw '»rc®t <f§ c^tor? mto wum ^©r *rro i 
C^IW^H Itor Cti&P C^sRte «re?f <TK?fi 4?|M Wt^f, >ll«llPM, IBvBRvBPn ^Oltf^ 
csnfiR to wwwiwii tost *j*rr? ^ ^ i iift&ill’&Rbi, , sito j itotw^ 

tot ^Gufltofc towB 4 i 

(b) (Ribosome) 

si# ^ tor 4w<r *lt's?it ^irr i ifft toRffr ^t *nfiRDn wr^fij 

s$*tm cshHmt *rcato rrrj ^ i csftto^ C5^T » ^ <rftwlostlw 

^C?T S|fi?F I «ft«!0SrR 4 2fc8tBf% *HM«|i> ^C?T $rtw I ^t 

i£)«ierl^<i "^tw ^ff stMshtaPw Rfoiils <q|fis>c?i (WTiT i 

(c) c^c^lcerN (Centrosome) 

sntotCT* £#1%, gr*jm antoiOT 

^Gl*! *tt'3'?[t *||S I Rj< 0S}R^ SIvB^t wlc*) <Pllfi>'«. 

4W?r <?r*lt -Jim i aliRwlwn R®ft«lt»w 
^ ^pHt j Hf?i^ ^t cpni 

m, '©IciS (Tlf^SoT ^TI C^rf^Q^T? '&t^‘®1tc**t 
^Rto ?tl7 WR^ CT^rgfT^SfR 
<RC3jt?|tt$rft7R (Tlf^QeTC^ (R^tCSfR i 
MttjIt'&rlW «IW Plftot C^R R«lerWH 

RSRf '0|jl J 5N &©f?T <PW I <i!1jv5t PH'O'pi «|flq 
Ml$lt*lt>M WfR *BTC*I Rto 
«ra^ jplOfiMl iiRlt ^Sl^t W I 
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WsfsNBr evince 

WSf<i>$l1sl CslfD^lW 

ffcsj 2.10: RSQ»?il»i 

2.2.3 ^T C^tot (Nucleus): 

<SI^m»i«<i csfidststtsfcsr P#& c^tcsin^fi^ «wi3) cn k*0 <fnt tot 

c*tHRsm, fan-in i Pi«c4i*i ^ cti^® wFten 

I^Bgram «ftw ^t i RvBGniiw faRt% t^o «ftw i 4fi> c^tw ^qtSvo 

^ R^l-Rl^iil i ^ifX'o RSfjpsilc^i Pi cm ' 5 T\*^jc«il c^f^lT ^n?f i 

(a) R'SfsNl* (Nuclear membrane) 

RfcljHlWW te Km OT Rtflf, TotCT PSQ>ilN Rlftf ^r C^fe^t Rtflf ^T i ^ *«* 

RI*l£ i ^ Rifif W’t'5 'Q cslin5c«i5i »wicii fr®R ^ i ^ Elsie's ^iG<tf 'sm R>^ 5)lc<p, 

ct*Jg®iIg^> R'Sfinii^ ?r[ ^c®i i <3^ Iwm ftcii fttSljwih ^rf^oStsflwcsra - 
K*§ w\m I RvSQ>*ll« Rtfif ^c6t?w (StW RlBljMilwii ^JHI < 1 ^^ Km 
<4^? RR>si < 1 ^ t>«nlo«n R*i«H i 

(b) Pi'»R J 'Q?|1W 5 f (Nucleoplasm) 

RvSR»*iln Rif^ R>'om c®tRi* "siCNst «ltw i <*rc^ RSR»'Qg|t®R i 

RSR»'s?ftwc^ RvSRxp t£rf>rv&, csftf^r, ^c^io^ 's ^#»t?r *lftw ®re*t «ttw i 

(c) R'S&'S 5 11 5 T (Nucleolus) 

ffi^pssiracsra' ?m (ancsitcsftcsra' Km k?kk c’tHt^m 
t Km\ c^ic^icstic^?r?®r£ft%^5T?p*t?r<*rat<^rc®tsitt^i ^rna «c£ftf^rfe?ibof^^i 

•o 


































































(d) etlPwl (Chromatin reticulum) 

<?FtR?r fisii»n>iM ton 

RR ^t, FtfBQkillW *iwctt ^ 
W ^'* 1 ^; c$|aiill>H erlPl^l Rt 
fiSIjNU wliif *1l>l I «sm R'o|«rt*M ««Rir 
csrf^t (1W ’•ndJt TstFRT ^THW 

^rt®rw (anw^ra ftww <?Nf m i c^twnjsftw 
«Rp«tfs fSH^CpTf ^ <4^ 

StW^f <R^> WR StWC^f %?f aR l C^t^t <*Rsfi> 
C?ICTIWI>1 TOftt «& ^J I 
CsMWlcerlW a?*fofat ^=wlft f«R (gene) 
W«IR ««R* £#1% a^’R’PRR 

<P$I C^lwICSflG^S ^>l«f I 






^»N: ^Iw «iicnir»« g<pIc*) 3 RI'os^ cstft R'»l 9 f i>tfl3?r rwjct 

i 


2.3 « Sfflfa ^18f *lRbl«Ml* R«J[ SWa M>lC»M ffaFt 

c^m#?ro^(^f'8 siflt) «iipRr i <*h>m»i$)« ^wi$) stt%<R 
f&ma *iRbiPiv8 ^r i *|fa% *#r 8ftc*Br sm % ^im *i<*i*c4i3) 

2fT% CS|ICl>lcefl?ll *fc# 'alci-S <RC5^ ?R *RRa CT*R ^ItRSW, <RC3^ 

^fR 'Q £Rr*R <*P G^lc^m ' 5 TtWJG*l$, 5 T sp R «K3 S||M» I RfC^tfl' Sft^k^R ^1C<tf 

fo*H talwu I 

2.3.1 vSlvsi n>^i (Plant tissue) 

i«R5^ at £Mws <^R>^ C^R info's ^ <*R>^ <*RS m>I(W! Wl%« 

^ vo*R \olw* fi^jJ at a«Tf atef l ^ *RCfR, «|et<p fi>^J i£RS ^llft I^J l 

'»I®n> C^R^Tt R\»|src*i ^ilft fi^JR C^R’jM R'olfet'o 'SJ'o *ftR Rf i *?llft 


*o*lr 










































































*o)b- 


'stRwh 'Q 




to W fi^J, ^ ftggtft (Wtto) I 4*lft?T ^ W am 

*15*1 flty R«l '^lc 5 llt?«il <psl l 

(a) ^ra®T fi>^J (Simple tissue) 

C*T **rtt T5 ' j 3J'SI 2(to> '*ll<H?l, «ll^R> 'Q fw <?IW fi>^J ^E«T I 

ctict* sifto - $*t?r t%f% w w fiJ^w to ^rr, 

t<Mt«Wl$V|| am C#M«M>l$*ll l 

■ y blw*t < pR a ll (Parenchyma): m W\£*t = 1 *^ <Ml TTT?T i 4 

fl^nr #to, « enfta^i am csnastam to <i< i fi^s 

^sswtffa ■spfa c^Nt ^nn i c^siif^ ^n^o^it ^ (.^c^ier tof ^ i 
GFtM^ ««I1W, '©*FT vstt^ CsMM«Wl$?ll (Chlorenchyma) <TCfT i vBiwn <F5 m 
<H^R*HS ’Olt<M<H^lM> (Aerenchyma) <R?T i *UlM«M»ft>ll fi^iT Sim ^1W 

(7t^ ’t^T ^?lt, ^5?it, ^W3?r ^llnwa<u *|R<ir*i ^t i 

(Collenchyma): RtCij taR I 

C^Sftto CT^p^TtW ifRv C’fasfij*? 'swl ^0*1 ^ "5^ I «W >4 Wl C^faSflSR - '5PfSI«tW ^ 
<*R? C^t e tT^C«ll ^ ^ i i£) fi5^j)<i c^l^^il ®l^lc5 'Q '’I'stR i csjlwlgjlet^^jff 
RtCfl taR I ^"C^s 'aihs8M > l^)?l V’fa* 3|l<POS *!TC?T i t&lwhh»ta, ^t R>*Rp 

*rtra i ^ sf$b am ^vst sim ^t 4w<r sim mt i mm to mi 

*iai^pc‘ 4T7i?r c^ft *mn ms, ct^pt ^s\ « 'ifc**it-»M ^tws *n fi^r 

SPifa <PW i ifl wlw *T*I*T cspIwISH^ ^llt<p, *IPiJ 2j J ^g v » <pw i 

OFC^to (Sclerenchyma): 4 ®Wt ^ ^ SttfRRto 

^ i c2ik&r?|i^viRllH, mi ^nto ^tw?r cm to 






<3^c^t?rsn§fa 








(*D 


fM 2.12: st^® W i&y, (^5) *UlMH^ft>ll W M»lMH*te»l (’t) C#M«M»l^>ll I 

















































































M)o 


fi>^j tom sfHfw c*ratN cv ® csrtt^jn^f ^itwre 
^nsMf® ^ ^ to cro <# c f® ^ i cto^m st ms ^ *ro?r, ^ 
c$3$5 1 teteirow, ^»t ^ <#t ^ *$m wf *rf^r ^t ^ ^®r \ 

(i) *\X*\4 ^t ^ (Fibre): 4*TT «IW<s %tf, ^ gftft^, ^ ^ TO >tfi 

<Hc»il <Hc*il csf^t *ro i £(lfk?i?r *TO f^s* sJlc<p, ^ ^*1 tot i to’sipt 

’licis Rjfec'o (TO^ Rfon ^ (W3Tit toc*, cwr <pRsls, ->iIg<m <pRsls, etRon^ 

VO 5 ^ <Pl^>VO*^f i 

(ii) CIHlRfc (Sclereids): TOTOF C^H CW ^It ^ i «*TCIt *ftcft, TOJt%, 

«wtt& TOTS' STOt «lwl<^ TO * i TOS esTHsitft^ ^ TOJ*<© <J| 4S* 

l ’ifiH's C'&sR'to C4l^l ' 3 TT s ^r^ c i^o "^s ^llcs 4 <4S\ iflC^S C^ISSllflS "3S I 

S?T%it 'Q H%T*t# vSfocn* < ?W?S|, ^FST « %FTO C^SlR® fi^J (FKt TO I sRgTO 5 etRc«™ 
TOS <&TOW<I TO 4STO <*5^ CTOt^t*l TOC^s TO l 



i£)^J ^ 



^TO«t: C*t1*TO C*TTO, sRTOft I 



J 


(b) (Complex tissues) 


fs%T TOTO CTOSTOTO CS *«ltft t^jj Ms 



TO,'atW'SrfDsrfi^ITOTl TOT^CS *tfsSTOS 
<pN <pcs, ^oR 4CIS ‘‘ifSSTO’ fi^« S«ll TO I 


ffcjj $ tocto, «rRw»i to* qptCTO i ©tRwvi 


to? gpTcto toto *ifssTO 


(vascular bundle) 5 R S T <KS i 


SflRw^l (Xylem): «rRw»l ^ TOTO, sNw 


« c*fM «tRw>i i csimifiiiii^ cro ^ 


StRMTO TOlTO etRw>i TOT i sfTSfro 

cro cros cro to>, crocs c^ft®! 


etRc«ns ^R> to i sltsifw «tRc«i^ ^ tocssi 


(biS 2.13: ^RS ^Iss^*H fi>^J 


$o)b- 


















































































arwfw to* * ceiid>i«iftw»i to w**im «5i«rftw>i ^r i wUi^wow 
ui'ej-islM *pfot wsifi* w to* i erf$wt>i torf c^m top, $rfw, osfrt, 

'Sfl^R *0lCiM4l$»ll 'Q 'Srl^WiJ I 

(i) tl^5 (Tracheids): |tfw «*W W i 4<T 

8)1*®^ ^ to ^&iwi i stifter ^ 

w <ro wf ^rm i wf 

*Hte i>®ilt>«i “ ! 1T*ff 9 ftf*t OSH'S! (paired pits) 
to TO* i altftaT?! *s$$ ww 
w, cw- CTtTOTO, 

etlPl^M»N Irot I ^trof, 'Q 

aiRltw « cte *|$m»i wm 

ttfw C*KT Wi te^T to *>rTO* 

^s! sHrt 5 ! Wf <41^ af*TR Wsf i wfOHt 

*IM ^WCfRT WSr'Q fi^J W?T 1 

(ii) OoO^M (Vessels): C'»C J 1°1 MH^’jO^ff *llc5| 
cbicrt 'sffost i cwrtM TOte wtft 'Si!w<Mi> 

>l!®sr'® <*| TO Sff^tTT filltefE ^rto (i]^%«f ffcsr 2.14: f?f%JT «rl$c«™ 

*10=13 'STC'sf '5re®t?‘ ^jRj TO I <4<T WI C^IWTW 

^ 9 fO^ 'Site' 'sr«ij TOft ^ *f$f ^R> "TO^ ^IRI i sitter '0| < WT?f C^R^Tf CafldJtSfl'Sr^'f 

«iiwrQ te'H® "hwt to to csftosrsft^tete w i o»r?rcw attte ttfww "tot 
RR)H^ t*r ^ii ^r, cwr- CTt*tHW?r, *iHte*fcr, wt?*ra, f ^fws ^snfw i c^ttm 
Will's to^ wftfrte *ret wi to ^T «ilMli) ^fro vfcee 'srcro»wt 
TO i tort sfW^ vSl«ut4i w to! w<IT W i ^te!# vBfocin toj 

^fte, CWT I^StCT (Gnetum) atWte* 9 tftO?T<T CTO®T TO* i *llft <TO tew Wf 

*itero to wro* T^st gfi^r wt *srt afw wsr i 

(iii) Sfl^WW *|jH<M4l^l (Xylem parenchyma): erl^WOI W^o < UIWH<M^I 

R51W «rl^W>l *blWH4l^>ll ^t ^5 *Ult<H<M^I (wood parenchyma) WT i «HTO 
ante ^f « to i sfi^te Bri^ww *bit<M4i$»in c^m « 

aftte^ i wm C^TT®! ®tl^.c«ic^ ‘if^t ^[ aftte^ ^cii ^llc<p i '*fRt! ' 3 TH3?I te^rT 

<P1\\ £f^}H ^I'St I 






























































































'S* 




(iv) (Xylem fibre): 'stRc®iw 'onpRl'o g<pI* 13, 3.c«?. ©t 13,0=1^ 

<p|^is i '*rc<i?r <pi^<ih'Q i <4 c^fa^rT ®ret, ^ i *tf^® c^tw 

CSft^STKI^ «tt^ ^ df^t i vSlvki dr?rf <ill«i<P ■*!% CTffl? i R^l'sr’fift ^ 

©tiViw ^ <#r's < w< Ttfwp *ri% 

T^st S^rH Wt etRonaj i 


ClflWW (Phloem): fcfaf ^5 ^ etlVlW« ^TW W fcsft ^FBT i 

ftvo-H QflBW 9 UIWH<M^I «£R? QHBW ^ to dptm fi^JJ ’tf^s ^ I 


CW ^IblvjH <> tlf^ ^w, G$p|«^ *fF5t?T gpvg^s s|HiJ (JfC^ 

Rfosi ^ItBT *lRi<i^.*i i 



(^) W^T 


0*0 

f^3j 2.15: giHwh fS-^j 


(i) P^4>C*l*t (Sieve cell): drat C^m i %< c^fagflf^ dW 

d| ff i^l 8 iR'olw i&^ra i£)<pH> ->il«srvo 3.«i Pi'oiei (Sieve tube) 

’t^ s T i 4 M«jFi*i ' 5 i^5t fer^t^ra csiw «ihM W& i 

Pi'owiw csttriftstt'SR sttfta ctct ^bt ^ra# c<p«1?j "spHt wfa’tra ^r, 

*lfliJ ^ ftCHM ^1«r TOST I dHFRT StlSNr I ’Ifni's Pl'eWlM CTtCTt 

RSQhim sitw i *raBi?r vBfet^ c#iukn ^ «ttc^ i 

’fl^otrf st 3 ^© 'Silicic** RRjtj ^rw*f ^t dr^ra sfsft^r i 

(ii) >l®!k<*lq (Companion cell): Pi'eWlCSHI ?TW ^Ef *UlMH*l$>ll 

wr^ta <?m w«ih w i mm c^m^\ rat f^f^im cra*t ^51 « rarar ras ^ 



























































































^Hcto « Ifcgj «« 

R\Sfji»TO Pi'JX.TO*!* <PI<TI< 1 P 1 R>^ TOT^ R?TO ?TO 1 4 CTO CSitcfrfTOR Rc? 

^ to*tt gritty 1 TO" « ?j$fT# to? 1 

(iii) QFtOR <UIC5ml$Wl (Phloem parenchayma): C$MCTO *blt<W4l$»ll 

cro*!^ euro? *uic<m<m$vi 1 to? cro * to*h«*i$to 
crosnffcfi cTORsfm^ 1 tot toj to to* tot *iR?to w to i 

•jptsf wt€T? (Pteridophyta), TO* R%T*I# QFlBR Rgjtfs 

euro? *uic<mi$vii tos 1 to%t*i# $fro euro? to<h<m§*ii «nw ?r 1 

(iv) cspU*? *fl^ln ?T v ®*^> (Phloem fibre): c»w«h<pR»iI CTO TOTO c$plc<i<i <pR<il4i 

fcsf? ?? 1 4*jM to^wwa c^*i?, 2ji<®c'i"i 9 i<i' >v iw^ to '*jjs ^iic<p 1 4 cis 
?p& to 1 *ttris? #»t to* ??to ?R> tfi$?i? 1 tot? c’ft'RRj? to 
^ 1 to? cro?? sriftc? ^*t c??t to 1 cipher fi^j? tojc? *tm? 

is^nR^ *t¥?r to* 'jjpr *iR* 5 *rn? to^ to to *iR<np© ?? 1 

2.3.2 Stt»y 

<1^41^1 gnRcro to^ cto «flror cror Rtro tost Ruife* to* i to^ cro 
CTO 5 ^,*1? ?C? TOS?T TOSlR? 5 ??£?? R^Tv’TO 5 C3TO ^Rtno^si c.<plc*il RRv ^tlC? ' 0 |<i , ^tt»T 
TO *|»lRMfc'®lM TOR TOST RcillRt'i «flror «Jr CTO’JM ??f^5TO? IRj (Tissue) 
?T'»«) taR 1 <3<pfi> R^J? Wl^wla ^,*lf%, ^I'St TO* *1^5? <^<p?, *KK.»m ?? 1 Ity Roil 
v ®llc«ilt>' r il(. < P iw^j'S'g (Histology) ?^T i C^t? TO* fi^^T? ' 5 TC s ff ^ttsfej RRv i C^t? 

fiRp? ’tfc?’F5 'Q <pI*T<pH to 5 ?*, (tot cnlR'® ?«<pR<i*I, c^? ?j«<pR<p| < 4 ?? ^oRxpi RR>*i 

??C?? <T^C<Pl<1 I ?TOt? 'TOl*! 4<1*041 vs^®! (,<l|@t<p «l|(,»1 TO 5 ?<K.*m R.0*1C<1 <> |Ri&'S I 

Wf(?ItW%^ TOTORR? £|CTO?% *ttfT?f§!? TOST W*r TO I 

»ih<ici(.R «J?ITO CTO ^5ftC5, TOT f^ Tro 'TO®? RwlRtvo i TOTOtC5?T ^CTO cn^cvs 
^ttTO"STC^T ^fTO «I1W i <7tC5?r CT CTOT^'C^m^tTO TO'T TOT'srf^SC^ CTO'f TOT, TOt?T 
■si^SCTO CTOT ^T -*|ftTO C^ (WQTdt TO i (TO? fllTJCTO’JM 

(?TTO 4?? <pk*(«i ?l^(.<pNtFTT *J[»i(.'» ^ikl<o <pw i *il^c.<m C5tC ! «t?"TOt RR>ti *i?TO^lfCTO 
?T TOT? cqPlTOW 2fT^ <5R% ^ftJTO %TO (TfTO “TO ?T, 2iT% 

^ Rc? ?T TO (?TO TO i TOtTO TOTO, ^T-?TO ^ Hvblb^lTl cTOiCTO TO^5 

to i fro toto wto to? cro? Rfro tost R«iiR^> i cphTto ?toR^t CTO^TT 

f?TO ’aiftlt'flH 5JTO TO TOjTOI? TOt^O TOR? ?TWT t<pRl<P*ilRl TO CTO? «tRR 


^fr-<?, ^1<R®8W- st.?-io^r e#f 
































































































v©8 




WI «N Stfett W I <m$ 

differs* ^\m\ wr <*iw <*$wt ^ ^*rc© >n^jj i *tfks^ 

<FtC^ «|h<H W3TIT ^t'Bt'Q ^R^IHc'JJCI ^1w «ffc^ I ^t«H 
C^NtP*Tf C^fW 'pf ’ifetw 3||G<P l ^*1 RPro ^TtW ’'IN f^f 5 !*? c<Ph CSlW 

^r i 'oiPvic < q»N (frr ^5rf*sf wh«ilP< Mir <?tt5*r ^st %?f sitc^ i 

(TfC^ «ih»Wi, ’tfo, $\©j|ftc,v© ©ifal^lc,*^ 'omh %*twn^ vS«Hc.<4Mj i 

g}tR ffrgjij S^HOoH: sift ©fa *lfo<Flft CT1OTT fa?*(Jt, <SRI ^©ttffa ftg^© 

(RRlwra RjRsc.© stall's ufa *wcfm ^?f— ©ifa*ri) R^j, c<il®r^> fiJ^j, c*lf*f fi>^]j <£ifa? 

i)l^[ [5^ I 

(a) «im^l fi»^J (Epithelial Tissue) 

fi>^J W&! 'SfaKfa ^twt (lining) <PtW <Pifa i W ©I®iW ©Ifa^ 

i£)^sji3j ^sf ^ i 4 $ ^1^6 ^faft <m®? ^it: ot w*tw <fa*r, (Tito 

<l!$M<( <fa£<P fa¥t ^Jfat (protection), C£ltfi>W Wf Wf faf f^SWt ^t 

(secretion), ffm *l*rtf ClW Wf (absorption) 4^* CTlffer *®?T C’lRlfa JjRfiffc 
^if^fa^T (transcellular transport) i 

©Itfa# aiftwPt© «£R? 4^ ^3*1% ^*fa fw© «ltW I (fantfasf 

©ll^fs, £tlf*iciCi^ ©fa ©fa*?lfa 4fa\ <plcerei £|^l'bc'»W 4 I©*! *fai?fa ^ I (fasfa: 

(i) C*Pfafatfa 'Sflwft fi^J (Squamous Epithelial Tissue): 4^ ffcjfa CTWfljC»ir faK^f 
©fa*fa ^tf©t WFlSt 4fa? 4£*fa RvSQfa1>l <fv5 ©|fa>IC*fa l fcqfajfl: ^C3fa (fafajfaf ^jt’I^T 
sftft^ I ^ fS^JJ 2f*JlF© ©ih^H ^t'St'Q sfaRs ^5f <PW ^llc<p I 

(ii) (Cuboidal Epithelial Tissue): 

■^t R*'©^ ^ff«3r ^spjfK ^Ni, £W ©w?\©i m i Sni^siH: ^r°5jK<p 



fp3T 2.16: P*m ffear 2.17: fa\3««*bM f^5 2.18: 4>«imi<J 

(^*to) t^j (viHifi«) ®im?r (*««k*i<j) i^ 





















































































































<ShM»|q 'Q 




«ilRl<p| i 9 t%*ft^ c t 4*R 'oihuH ^TtW I 

(iii) <Ml*Hl4 w)N^ 1 i^T (Columnar Epithelial Tissue): 4t 1fr]J<T 

'src^t ^ <£Ri> *rar i sit%r wm w^gsrtfto smnv© w 6 ! ^ 

c*iw i 


gttftwts; ?R*&t<r Rjfeo© *i#to#rat*r ^t HJ^jw 

«tC*t ^T^i ^IT: 

(i) '3tWlt I^J: (il^W i ^iW: «WW 

^RT ^R5j|^<P «llPn»l, '0|«| suffer I 

(ii) ^tfesr's i ii)aji •^jin><pRv& 

if^Q *m, ^W<1 ?R*|JT RRu>S "SJtiJJ OTff© *ttC?T—ffNt f^T- 

Dlsfi> '*'051 'oiNh *ta*pcHt OT^tt ^rm >il'o-'oili>n> i volt; <10=1 5l r if®f“HI®i voih«i^l i Sh^sH: 

(?iiw suffice ^i 

(iii) PivScvb|-jai]in>*plt^ i^J: 4t expert ^f%*Nfer faff 3 ^ 

i Rfosi 'Sw> N »l'Si ^sm lifyw C^vo ■'voU'^vo 'sjcff i vS^^H 

infant I 


f5^jj<1 'OlHi<l RR>S| miosis 'Stiff -lllMM ^H*©R'o ^ l PW- 

(i) ftfasl^® «lM<l^) sll^cus ^hilPi-si sflffcff C*Nt 'fffa i 

(ii) SrltBtft^S 1 ®n^t fagj: ^T^tvBtW W i 

(iii) «IHH^ fi>^J: 4 MjNW <?Ifi# <?NI *Jt?T i 


(iv) ®M*1 «icH^ fi>^J: 


CSlW ^<1 4<R f^TI 


C^tff tS^IxT ^ l lifffT sletici v5R*|Ste«t ^>Cff Sf^ttfaff *Jffl Wf*T ^tC9( I 



ffcar 2.19: %lf^plt5 
(3\sft^o) ^t CTtf’fa 5 '3jH^f[ fi>^J 



“f^f^TTPT 


fear 2.20: f^pst 
















































































'SrHft'SaM 


(v) slFN RR>si <pt ftswr ‘pw i 

cm <?r «im3l tfcp c^twt ^rc®t?r ^t ^#i?r w«t fcoft ^r m& \ 

i£lt TpFsfos fm Wf, Wf, C»IW, ^3T<K lilt *w ^Bf wr CT?T I 

fi^^hsfavs ^f?r stf^ifrgp iii^? [S^ig^ < # c t^s^?i ^ g^tg^ RF»^ 

<plc®t <PM 3||c<p I 

(b) G<||ef<p fS-^jj (Connective Tissue) 

G<lleM> ^t <PlGl<pfi>'» fij^jjG'o ^It^m (Matrix) 9 # 5 lt c t 'pRl^fT^otW Mf*t iiR* G<PlG*l3 ^R*lJt 

^5f I «t^T liR? ‘PlG'Sr* fol'SG'S gf^im I^T ^ I ^tt- 

(i) <pltsl'*l Wlew (Fibrous Connective Tissue): lilt ^'SiG-i-si C*l1'Sr<P gi^g^ps 

"SR^IJ I liTO^ ^<Pl*l RR»| ^-Sic-H-Sl VS^ 'STlfSfai C^Nt I 

(ii) G**fafcM PrfBt^ 15^J (Skeletal Connective Tissue): TO W»F®fM ‘Pita 

lityw G^PplSh G«l1st<p fi>^J Wf I lilt fi^P CPfC^ Wop’ofK ‘Pistol ’I^T I 
G1^G<P RR*U vail^R) ii|^ TjSvSt (?Rf I W®t TOteR iil^° '5®IW »Rl*|\s| I ^Rotp, G^^S1% 
*iw mm 's ^n^p «i®t^iiG^ w i ^^t«Nn 

W l W«lt I «ik^ C*pPllJM ctiw 

igmrft ^ I CW: G-pN^lPsI iiR* «|p?| i 

W»l>MlPM (Cartilage): m mcm ^1% G*pP|SM C*ltBR> fi^J i >|li«*i ^ 

's fm C‘pi v i e iiP?r to fcoft i 

'oiP^: 'SlP^T *isg*ki g*pPi5|«i i lifC^ ^I^pI*! 

^jhPl?ll^-e?l's1?l ’to' ^5|t ^c?f «ltto ^5vst 2to i 

(iii) '»3°1 G«||ef<p fS^jj (Fluid 

connective tissue): W=T ' 5 H^<Pl 

^®T l ^l^<pl«l RPjsi ftSR' 

w«im w i iiit ar*fl=T 

GIG^ IQIIOJISG^ RRjfl Ja<UlR 

<F?it, cm £tter«r mi m 
i(\m %*m ^nti wi ctib^ 

^ ^ m 4^? i 























































































*o)1r 


lk^ «#>jj 


KS: M ^ ^ ^ Wf (?Itet<F i to 'Q 


Shll^® ^31 ^ ^rspsfH < #?^C I T Wf OTI ^3 <?®«q|D gft^fa (Ft^ 


^ '®l3 s il*o •fWl <PW i 3G$*i ^PtlR tjRj— <^R° *$<ptot i ^s->i (Plasma) 

WT W*f, (5? ?? ^ll'o l <*R 2JT?I 91-92% Wt *t# <4R? 8-9% W*t ftSR 'S 
toR Wf I ^ ifm? l« to* to* CSltf^T iR* W Wf I 


^lt- <.«TlR>® fl«<pR^t (Erythrocyte *1 Red blood corpuscles *t RBC), (2^o 
<W>tot (Leukocyte *t white blood corpuscles *t WBC) '5f^&&<p! (Thrombocytes 
*1 Blood platelet) i C«Tl#s RojlcSUR*! »TtW <i)<pfiS c^il^stl^® C*N 3llc<P, *1* 'sr r U 

Rfosi ^rrC»T 'orf^tSR *#I^T <K<5 I C’Sf'B *I«<pR<Pl erRl^ Sfls 3 ! <PM 2 |^>R)^s 
^sitwpt* wr i wh<iw<> c**t wsr <to «itt^ ( wjbtoi wrfc 



2.22: Rfo»| ^<pF]<pI 





to* w*t <?ra i # m to to#® ^nM^n w \ 

®lPn»l: ^I*1<1WC^ RR>s| n>^j«i "51*0^®) *#t ^lt£*T (intercellular space) C* ©?^k ’R#W*! 
■ 5 * «iPt<pi i c^ifr *ito 'srwrc* *c* isMi> '*imm iitoto 
W, «iPi<p|'®«q (Lymphatic system) *E«T i 'iPl^l to 5 * **i»l3)*i ■Ntj^ 

i ' 5 R*P f<P% C^Mslf'owl^) C^l* ^lc<P, 4Ota oiPi<pIc<pN (Lymphoid cell) < ic e l i 

(c) C 9 # I^T (Muscular Tissue) 

^1<! C»JC»lM»f (Sl^ 5 fc®f* ^Rwloi 'Q £N<J‘to #?*f* *l-ac«i"fj fiS^C/P C 9 # *t?T I (£TCR?r 
*1^1 SftTT '5pJ 9 t#I'a I ^ ®rat ^pl* I C*R* '®*§CN® WfWl^nf® CV®NI^|I3| 

$IR^, 'slwn wMl^ltJ! C 9 # (Striated muscle) ^®*^c<P ’sj^ c t C 9 # (Smooth 

muscle) i c’iPlwh «£R? 'SflWI (W^?r ^spH 7 !, FR 'Q 
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C’lPr C#t 

ffer 2.23: C*rf*t 

^rspsfK *if^*T ^rSt?r i w«iK ^ ^ictrt fofoo© c*if*r fi^j far *ftw?r, <lffE^ 
C 5 #!, C<#t iTO ^WPf I 

(i) “ffiM* C’tPt (Voluntary) ^T cfcloMiJI C*tPt (Striated muscle): ^ C‘®lf*T filT'ft?' 

^\^fi>'S ft! fihlEi'® I C p lf*rf^R G^ft^It *l«lh>!o, lt fMllo^h 'Q ^tv5M% 
Obtains l 47FRT ^fftliftss ^ I lift C*tPt ^#s 4<R fifflf^o 

^OS I C’tPf ' 0 |px|'sc«l ^R®T?1 ^llC<P I vSnl^H: ' s It^C^‘ *11 GOO C*tf*t I 

(ii) C*lH (Involuntary muscle) ^t ^*1 C*tPt (Smooth muscle): C*lf*f 

fi^rar « ssmq sn% ^ i 4 c^Pr ^ i 4w<i 

' 0 ||vs|' 0 ||I^> Tfj^f 3||co» 'sit l ^et*U 4 C*!Plc<P ' 5 T^*t C*lf*t 0G«11 fiiT^klO O^llRl, C*nRJo»« , llPl 

^sflfpft fiil&ko 'Sllhfe.O* C p lf*t ^Hw I 'Ollhfi^.O* C‘ p tf*t fifth's GIG^O '®I'»J , 'S?M W*1lfao ^TSfeHci 
W*f C'TTT I OTSR 18 ff p tJ filfoolo 'oicsiO 3 r5 PT?Wt5»T I 

(iii) 0>lf&lft> C’lPl ftt WIH (Cardiac muscle): ^ C*tPf fift%?ft ^Ptff5?T 

t£)^» p£*ft ^OGMO C’lPr I ^ C^ft^C®Tt 1*1 l^s ('OK.l^lJl C*tf*ft ale's!), 

’INlf^s « Wft i 4 fi>^J?r TOJ ^imyNldte (Intercalated 

disc) 3|lc<p i 4cio 7 Rco s li> # i 'Q fit^Tft 6 ! fift%0 i wtfK <p|f^5il<p C 9 lf*ft' 

ale's! ^C°1'8 0>t^T '3|(hfi^.0 J C*tf*f?T ^^11 C*lf*ft C < 1 5 ft*)C 8 'll *t?P s> ft' 

^ «TIOTi 'qtfftas* <H(&!I4 C*lPl ^wR'svslW « fifflf^® -^l i Tim ^«t -3jt^ 

*rtm c«n^ <j3^s *i*P® c*rf*t ’itto 

^^B's's fipnt^s ^ 'sjcsu b^ibc^o firtt^nt ^r i 






































































































^)<I(TO 'Q Ifrgj 


0.6 


(d) (Nerve tissue) 

<.<Ph R 

rtot fi>^j *!&•? tori fi>R 'sprr 

WSs*! Ifef *lf2>v© I (3R 05RR *?TO 

TOtR RlRQ R^olRvo'olw ethers ■‘TRcr I R?[ 

*tf*m <rcr ^nHR, ctot tot, *H 

m tWlft 5R®t TO CR3R f^TOR #5W 
To TO IW aiPvoWR fefeR *R feji 1 *® 

R^Rlft TO TO TOT I 4<l# TO*f 

PW»RW<I feft TO TO, CTOKFR, WH^lt& 

4R RJtRRi fe<R (TO R^gStlffo «*r* 

«!##, nftMit«ri>i, 4?$T?iR?fw c^fTO 
tTOfR TO, TO feRRR Rt^lfltTO R|r 
(Rfiij'GR TOR R "TO Rv5?ii Roller's ^R R i 
CRlRR^R t>l«felR TOt^ 1R ^5 2l#5 
TOttR G5*m TO I tfSWT (TO CT TO CRR ^R, TOFtR TO I CTO^lt^R TOJt 

1W R 4Rlfe ^O TO l fovS«M« (TOm (TO 4R# TO *tRR®f IrBrchr 

CVto-iygl^ClJ-sl Rctf ^ TO^, '®IW» 'OiJl'SII RC«1 I 4R>f5 R'SrC'IR Rtfl y S|jlS|*( TO<P I ^tR’tR 
# StTO^R RJtRR 4R? *IC<MflJd ttMIhltc&R TOR 4R# R^lfa *1^5 ^R, 'TO 

feim (Synapse) TO i fejfTOTR TO felt 4Rfi> fe?H (TO ^*MR <TRR®f fivBRM 
^R i R#^I ^*HR sW to rR©w C£tR*t TO 4R -sjfe^ TO® TO CRT i 
SbbUR gfffes ^ TORTO (Memorise) TOtfRR; CTORR fRfe TOR TOR feTOt 

<*ra* voiwi ' 5 rc^u i 



totorr to rr^t rrr striro to^ ot « totor viPowd to rt totsr rtor 
rtk.'o RfR i RRRfi* ^lf$R RR i 2j^>'s*ft^ j ^I'o|R < t» RRTOtR R RR TO £tt% TOR 
>iPto 4 ^TOtt TO?*i rrrr to tor i t£rt»r fe cr wra 4Rt to rP®wr tot 
TO TOMTOM TOR R i fej ^feTRR TO*JCR TO TO*fcR R TOR TOR (RtR 
R CTORTO TOTO TO RfR I 4RrfR 4^3 fe RT CT ‘flR^t Rfe TOR TOsCRR R*t 
Rst?FR Rf*t TOTO RR TO RI ^?TO CRlWl %If (Rt I f^Rs^RsRR <iRTO (TOR %IT 
a TORf^s ^QRR (TOR TOR'S cflt i 
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2.4 >8 W 

to* at totoa*1^ Rw t'sR to? <3 <pi5| RR*v <f»l'Sr < p^C's ^i**^ fiflRciwi 'SfvHR(.*!*)(.<? 
^spst (Organ) tof i mfK c,<plc*il to®t to 5 ^ to^lfto *i<!<.«m f&^J s|lc<P to? ^pef 
C<PlC»il *Tt c<p|c*il RR*v toSt «P5i(.'© *ftta I O'TC.RS '©H^l^ltol etRR'salt'lS CT '*fHt?I v ©ll(.«llt> r ll 
tot to, '©Iw mPTv^lhRul (Morphology) tof i 

v ©i<Hhc'»(.''t ^h-qcicR ^fwf i C^N, ^R, to 5 , to®, *ft, toft— <ilRi<p 

mf I topF mPT?*to ?WP«f $l4ftttlCH4 OT *ftto Rtoto tofftot tot to, toJ 5 
aftosptofv^tot (External Morphology) tot i , ©il<l erRtitto lw®«ra ^spst^ft 

CT *ttto torttof tot to, tosgmftoto (Internal 

morphology at Anatomy) toll ‘ 5 1T^ 3a ^lf%, fiS'Qwto, rRkiN, »fiM*i, toRf®, a^,, 

^im, im, ^pppr, ffcsm- ^tcat sos ^h<i mt i 

atato 5 , aprc, cto1, srspH ^©jiR ato asata ^rj sttfttto a*©^ m®ta 

Tirol ta%r w afo© to i to toathtto ^uwlB ^srtorfflj ^sra ataat wi tort i 
*taa©t toJta^Ctos to R^slto «il(.«ili>*il asat 'to i 

(a) ■dEHI^'om (Digestive system) 

<£$ w atsratto, afaata 5 , c-rrn ^a? mtrcr tojr?*t R^mw* ma i afato^uw 

Tjfi* toR ^»TS?*t aic<p, tot: C*ilfi><p *Tlf% (digestive canal) to? C^flR*^ srf^f (digestive 
glands) i "^toto, tofto, WlR totof%, fatoSto, \9\m, M<fS|v| at ¥» 
to? >p trgf^5 to c’ftf^a 5 tor to© i vRcaa torr#a, afa to? ^num c^ftf^a 5 to«r 
Rcaw ‘M'sr «pw i >£raa sjRto Rs^'s to tor afaak<p Ji^jii'sl <pw i 

(b) ^PT53f (Respiratoiy system) 

atataw, tofaa, artfa?a, §tftot, a*tor, ato^r, ^jMR'satt ^a? <4*ieri^i ^topr to 
at^paa ajaator af^s i i£i^ 's«i ^paa cRsa tojw , )^1'© , 3(%fl5fCTa 

*\\W wtto sttota ^ ^toR w i ^ ^ ^hRth >i^lii^l i 

(c) iql^'©«i (Nervous system) 

(jtcsa to? %©^a ^ttot to®t w to? ct srt^tot ^ tot 

^3ta tost i to©^, to? totoa> ^[ tot ^t^©3j to^© i ^^5t to?1to ^tot 

tor ^r?*t ms i ^tf©cto ^ ^r?*r cscto toto ctoia tost^rt 

Riito <pw i 


*o)1r 
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(d) (Excretory system) 

wr ■“iftar fcrote tow hRujIwh w *ratf 
fc©f% i ifPTC <rs?J *tFf|< ^timo CW ^J ^ cw: C«tW Iwhw Slwm 

^ i C 5 ^ Ww Wj ’Wsf Pwhl'f "Ml3 ’fal'ow 1 wm 2l%nt i 

CT vscflq^ ^klc*U C^T £t%?lt W[W> Gobi's®] Wf l i£|<PC'srl\i>| ^cetlvsl 

$&WK ^lf% <*R# ^HlPl (^WS|T) to V|1^W« C^T W «lf^® I 




• s # 9 tt^ w 


fHW 


^TXsf 




ffcsi 2.25: oiw^ '®c.«io ?ra*r fsa? 


^SfT-'b, ##5SR- Ss*T-Jc*r csR 
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(e) (Reproductive system) 

SfWtf^R RRtCTs tR^© R'QRt CRCT* R^t RRR W ft«rq RlpT SpSRI 3jR>R 

rw ’Utcsj^ (^r«sfK 'Q f^f< 5 ) Mr r>cr i >4fi> ^5 'Q *rtw ^srwt fro’t^® rr i 
rirr^ RfTO w «hhv©wm rrjei stt% sm^H w®r to i 4«mih4 

rrjet fiistiF©^ m '©i^K's ^iic^ i ri^r iii<pPi'»t £jt% i ri^crr wc^, ^r Jiww 
^r? lk®iic.<ps crc^ ft gj«t»i*i'©«i ric^ i 

(£) '9^»'©«J (Integumentary system) 

OT3R Rl^ER fREF CR «llbfe>lwllt ^rfwf RtEP, TO* w Rt FW (skin) RET i 1 r^> 'f® 
(,i^.(.<p '©ilo^hi <pw, <il$,<.<is '©iNI^ >RR^ ftRT^R v ©il^>i c t cRt^* ^**p| <pw i 

cnc^ ■'Stffa ^srto* crcrr f^5R rsr^R r*et i 
(g) a|FM'©«i (Endocrine system) 

SflftEtC^ W^M llfaiH Rt ^©8^t slt^t I 4RR #*I (TO* f^8^a RRIR* RRCRh 

ret i rIrrrr R*RtR ^j <rr ctoi ffift riIr to* Rt i ^ rw ritoi 4r* to <ro* 
to tor *reih RtRRif^© to i faj^isift, ri^refb, rjirtoi^rcr®, totor 
RJWIiWMR, ^jTORtR ^s#f #«IR WEI TO8R*Rt srf^lw R^o i 

2.5 TO 

CRtTO RTO CRRR RW, C®fflt%t^t% TO E1RR ijR^H W, t$R* C^RtR #RfRTOR 

^ro RT*^t*H rri 4R*fi> ^rfR^f torri r^irr* ^trjrr i <$r rtoj ^ 

f® CTOT <*3M> RftR ^ w EfRt RtR i CTOEtR ft^fislfisAlW CR CRtf^tR* RRt 

RETC5, ^©TE© 'ailElM RtTOJ 4RR R*g EfRtR RJR*RT 1 4RR «l«iw TORtR* 

^fejf^ef TJ^J -^gf | ^R5JR ^«T ^C«1<P^ <iml« RR ^ (R RSI, RtIR RC«1 <pS»1 

(rc«1<pSR<p »R!) ^I^ftR®! W RET i ^llc«llR ^spjftRR W ^RER, RR®T ^I^ftRR W ^R? 
CRtf’tR R1I l 

2.5.1 ^3*1 W (Simple microscope) 

^ -^5r (f|R# ’R® RtIR, RR RtEt 4R# RSR5R C^St RS^ TO» i 

^ TOR C%m iffi %R RtTOt I ’TOR TOr iRC^ R^RTO 4R*fi> TOHRW 
•^©C«« ^tRt RR <^R? <^1R RI^E© CRR *TCR RNR WRJ ^It?ST TO» i 


*o$1r 
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2.26: ^fefft^ef ira' i 

C®1®1 <JpK.il i£|v»@t|jv(,»|*G ^ ’yRc.ii <n*u<u (,*pl < vl J i <Pill *j|c*51 '»llil*ll Rtii <n*u<u 

^us ^tcnt ^ ^ ^us ?jx\ ct ^ *fff®t?r, 

<?ito <itwt*f ^r i 

2.5.2 c.<HR<p ^(W (Compound Microscope) 

CTlPfa W *)«!« ^us ?$ ^sf 'StMM (flRT RP*| ^ CSfCfT 

C^TSTIT £l«il®t*i i ^r^ , si»«t «jcrs)«q RiiiR «r*p i 
^jlw: C^M<T 'Q‘ ! l3' f*l«Tfa i 

R^> <il<pl</il W*tW ^ i 
c^et: >G)|^-^ Rct>ii Re** 5 *tlr>twra ^©t '5f°'*lR<i -m c^b? i 
c’few: ^dtf-(£i'?r Rcos ^rcp*r «Tt 9 ttCTt «ft^ i 

<jp RvS^: ^^i'sp«t <i(.«i^ R<p<p|*i <£T^fi> <i«il<plii w*f *n?r ^n^Rpr (fi^ 

^r p t?r sites' '©i^(.'st<pR'» c*i«i’j[c«il ^iNtert «ffw i 
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c=fls?Pt*r 'Q toir CTtsrf^m ^r i ^ 

f® 5 # '3j*U'ST<pn>'» (C"M) “TPItefl *ltW <?Tt '0|<1C'S(<P^« (lOx-12x), ^ *ff'GTTfa 

^wwl5« (40x-45x), ^0*1 'oi < qc'Sf'q»n>'!J (lOOx) i C^tOTt C^tCTt WJ ^TT^Q 

t£)<pH5 ^rntTM 3|lc<p, *j1c<p ^c«i f%1%° 'aMt'si < pft> v » (4x-5x) i 

^f® fSvSc^-si '5TvC*t ixr^l^ (monocular) ^t ^ (binocular) Wl^f^T (0*1*1) 

< *iMlt r il ^ItW i 10x-12x ^ i 


: •R’: ^fi> i^<pf5 c^fS ^ i mfi$c<p ^Ri«i c^uerc^ 'S&T-'iM <P3lc*iWi "sitMJW 
jb iR'»w <.«i(.«i'Si (.*ph J H | ^'SC V 9^ (focal length) fs'sw <iIrw C^TQTIt ^lt?r i 
CTfflW c/uc,«ra Wt ^TOj wfc 4fi> f^C?T wtalws ^ ^ i 



ffcai 2.27: CTtf’fa 5 «ll(,®ll<P Wm ^ST?*t 


*o*1r 




























































^htTO 'Q 


8 <t 

CTOf TO: 4fi> ^TOi C*G W 'S&f-TOtTOlCTO WTO 

crom crom ^^tcm f^rot w w^m crow ^ i iflffiw tot «imw$ <75cm 
to<hW wt wfr TOk ^ fro wi<mcto toto mt to i 

TOc^Ser TOIdpN 'Q TOTO5TO: (.•'’uc.'stn ftct> TOc^®? 'o|<qpvfv® c«ji3| vSi|-*tlW <psk*il '^THT 

to wtm 4^ <mw>to wwcm to i <Mw>*iic<m toj toIS w <ro <?W 
wnw mwjWttm fero £tm tow w from TO I 

WWN %^T: CTO-TO (TFC® TO# Wwm ^ TOT, CTOW (TO WM MSStt TOJ 

foci) c,«ic®i fik<H <pw i 

CTf|f*W TORT WTOfa 

^rcjf^cf ^ WM WTO -pl^r TOWWCTO 'flllMlfiw* *TO t<lfl> w|m 

WTO TO l 8WC*ft «lRRlfl> TO4slM W|tTO WTO to TO fitfwwfWS qlfll+Uftl ^#<1 
fTO <iW(.*il < ^lct>^ ’W^CTO f*i(.D fill's< p1®i v © TO I TO <if*t ^TO W(.«il<P 'orJ^l* !( H 
TORT TOt %TO $*tfw|W TOf, ^tTO ^ <?# qfMIW$ ^TOI CT W^bfi> *tTOW«f WW 

TO w tort iw^m wtoj 4# fro to i 4<m wW^Pr ^fro fro wrowfiftm m 

wtoto cw*r w^b mro *«t wro to i sro cwpNiivB^pGci# ^ to? to 

Wl^T 'a|j|vb'Stl*Gtv|‘B ^fro CffTOTOgfi* PMP WTO TOI TOW ^ fi^tm w|tf*W 
W^*Pr <TOT CBK CTO (FTTO TO I filtilletw Wl^T WStl^BW-B ^ ^fTO (^TOtTOi 
TOt^pim <ww w wiftro tot cmm wm # cm$; <ww mm c&^t wro 

TO i fitTOW’fr tot's tTm %m 'oi'sjh to Ww i ^w cstc^ wjftw 6 ! wt ottot cm 
whb to *tosi ^^5 ^mro ^r, to f^trom ^mtwr fro cm^pr 

^fro Sw> < H'Qi)iw?i c«i^i **im < p<k.'s i 
C^^f^ (staining) 

c^m ^t ^n^it *s<k<p toj <mt ■sitwi w^ih 

to, c«tw tow to ffiro ^t i ^ wit *w*w mm toc^, 

'sm ■sicmj <w# TOt ^ cro n>^c<p mt, to (?m ^fW'W^rom 
wc^tc^ to TO^im tow "to IBIS'S mt to i TOm» toti ^ fit%nt 

i*)^o wc^ TOt ^ito, TO'® <pw ^Irom toto c^m f%w cro^ Rc*m extern ^srw 

w TOit mrnt l^ro cron cto^t to i to wi^b c^f^? i 

(?TO TO^f fro cn^ft? mt To, (Pf^lc^P ^TOt <p5^t (stain) TO i 










































































































efhR*H 



'om.Hn '©iH Ml w 
4^ 454, ++ c+tf? rp? faRft 4*+t 4+4 
^iwt® fi4<w 4H*+ +4"t&trtRr arm 
WIC^C+4 CRS O^jD* 4^ 4OT 0T4I4 

45»Tw Wl+I*l +<ll 4+4 44 I q^J*lH +ICflHl 

Mr 400-700 4jiwififei«4 4c+ <nwi 
+ft 44CK4 fe+WllWil +1ffll+ vai^Wt'O 200 
^olwlf^ioBr c4c+ «)& -q^w +1 wl+ wl 

fi+Rfa+w 0T4t4l54t ( «*mR» «icfl5* -fa-llJfi 
4yi<t4w ffiww 4444 +ew pifl» ++t 41+ 
411 Wf '611011+ +<01+5*1 (+It4d CTTOftfil, 
R®l3tol4 «fl4* ^HdSlill«ffl ^ft +1+ R*^ ^ 
tfl+Sf «k*il +RT C4t+t 4t4 4li *iRw»I*|I©k* 

'«i4P«i+ wflflsmiw mm +h owr+ra^h $ wwr 44141H4 +=& ^*ijsh 

4R40^WS*I +4*1 4MV* 44, C+44t +4'*l Ml !j4fllH +l(flHl CMH +W+ 540 

+4t 4+41 +1E54 ffRPRT *tf+45^ t J l4|l'1 4J4++ 44 *f6“f1"il ’©f^ Jf+, 4t Rj3*l$4 BffW4 
4l%44 4lft(4 ftC5 4154, ft+ CT4+4 +15, +1CfllC+ 4ft Ol C44I W1 C+1544 ft+4+14 
+*II1*(£41 £441444 441 W +'!0l+4 4HT +4+11+ 4M4l4 +M R4^4 +41 44, 

+15+ ^.Cm|h &Cw|A«* 44) 4tol5>+l*r (electron microscope) 41 $54^4 4f^l+*f 44} 
4PT i ^c*4l, +4*1 Rw fc®R 4*41 4R +I441 ^ml’iR wIcH oHc® Hft 4t I 


1*+ 2.28: 1tW$4 +^1+4 4+ 


2,5.3 '4^31+H 4W (Electron 

microscope) 


45+4 4tl4 45^1 ++R +(*|iBi!m 4+^"t14^5+ 'o'Mu'tfl Of+4 'B’lWII'fl 405® 

^RH+’+GT+r, ^R-ftlilwra 4Atw ^Hwh 4+i 


(^) 4++ +|0r 

+1*: 4CW4 4WHJ SRl C+14 (rffflSf C+fo) *rt5W*1+4l 

flGll+^4 fciMl: C^5t+, Q|+, *lft+, 4*®l4’0r , 1 J +4l4 Hl4,+45 +i3NH 
4+1 

*Nft: cfalBf CV|5+ ^+Wt 54141*1541 4jRci 4l+1 +41+ WIWICpII <H+|B 44lt4l 4»P*|ar 








































8 ^ 


^ I <^5 fef lt 1®R> 9 fc5^ CSfcF »ltol*U '9^®^ ^®T fef > Q?lt& gflCR^ ’fifes I 

<*ratCT ^RT 'SRTI& SftFRT ’lift l^T fel 9 tf?fa 5 t3' ■'s'fevas tS’RT 

RTN i '^> j N3c$ra ^RT wT5l tgRffef fcic*j 'sRl ^Rr *fte?T *ffc^ <p'»l?i fe 9 ! i 

9 l*fc<w c t: C*Rfe> «i t J^*»H <ic« 151 fe’Wsl^ppf^ siFs«t*i» (Objective) Irg*I CR*I i «ilsi'oMii, 
’fl^Tt C^£ll&l«<j^ <?T«lffs 9 ltW i ^^^WsRpPf^^fewlRniCR^l sfe^ C^tW 
*m*ti Rfep esneStittm, ^ 4^ 9 lt?‘t <*R^ CR*fcs *|twi 4^1<T *IT 

^!t (7NCR ^>l , 5l I&i£i *tl^Rl >^c<p Bfe's i 



<£|<p<p 


<i<.«is ^Kl(,«u 2flf*lc < pl t ) («ulPi<il) 9 l<M-*p e t i 

s|c?il'8(^l*j ^’llih: si fc J^|**p e t •'onlays, M fe 9 !, ig’ffa, C 9 lHjI's j i, fe 9 !^, <pIci>3 "R®, 
<pIcm "Rlffr ifR? 'seicnH ^f^fths vBl®T < ihh^ 9 t5T 9 fFsf« 9 llft i 

9 t**rf%: <plusra 1 5ips C^tCRl 9 l5f <35t?fRl ^g»«w vswitiH (Sl^ 9 f5t 9 tFsf 

WI <4tpRt C#> <&u> ^fes C3C*f W 9 ! 9 tfe^ <PlOfl *R5 fef sltC 5 ^ 

slice's •slot's Sffa> I iflholw R J ^ t f GIG'S ^iRJfUw 4 i£)<p-»vj|(.*i PM^'slw C3C*f 'Rt'S I <Mb 9 tfi3 

's«ilft WSR^T f’fc’llj fRCB ^ C*l13a1Wi 'Sfstf ^?T i »iRRr Tg^RT fel £R> 

c$f5\ ^#r ^iw ^«Rr fe 9 ! fer m fffssfir wm 

^TffNQ | 

9 Rfo^ c l: tifey C*feti% <mg*r G«?Pm "RtfSt <P's , »Jg 5 i! ^5 

GANG'S 9 lftR I 4?^ 'SUlfet I ^ ^ c t 9 Rf (?f«I^S 9 ftw t£R? W»hH»W» 

wv'i <pw SlIeNc^l *ilw ^<p|!5 9 tRf (T^Us 9 lt^i <£TC^o Slvsnwlc^ ^t'sl wlwl life® 
W^tl 'S 2ftf«1t<MW^ WC^IM 9 tt«%CR«|| ^s? iT^-RtTItCR^lM^ 

^i?r (4w f^s w i 


v_ 
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8V 





1. C<p|^ <p|c<p <K.®1? 

2. HlPCwn ■#? 

3. 'S (FNT'S I 

4. '0|*Wg*4 s <j| 

5 . ? 

6. ^W^IW^t? 


1. ^ i 

2. ’t^f ^ <PkstS vgeill^wixp ike'll Dll ^ I 

3. *S<XsH SftR^rm «£R? ^Sf valtMWT WI 

1. •itolcerltmt c^#? 

^ < ■*!% 

«t. XM^Cf ^f. voltf^ 

2 . ^rrfsp^t 4G- 

i. M>fet4>Wl ^ 

ii. 9 1 ^*i<p| 5) ^rwt 'oilc?. 

iii. <7F*II ^TlTT 




*o*}r 































^l<1G<Ph 'Q 

Rtm 

i 'S ii i 'Q iii 

’T. ii 'Q iii ^T. i, ii 'Q iii 

Rem 3^4 *i^ Gfaffa I 

GSlR'® Sffw?r <ilfv»C's ^t'OTTfa C#r ‘flW*? C®TT^ ^Itij’tt^ C^» ^IvsIgc^. I 

3. '& i ^Hgs , o •'i^^l'o wli *^c*m fht R*o*tR? 

*WfcH4»l$>ll *[. M»lMH4»fc»ll 

’t. CjM«-l4»l^>ll C#ttM*l5,»ll 

4. ®«»tMwi ’R’jfhs fi^ET foPNfr ^C^- 

i. c^fasllfk RuRsqi 

ii. c^£Tlfh^ <Jp «l>l>lH 

iii. G<p!g* 1 C£ttatW 

c^t=rt& 

i 'S ii < ii'S iii 

5 t. i 'G iii ^T. i, ii 'Q iii 



1. 


(*F) *|ief>ilw>il ^t? 

0»0 fllFGw* ^®|t C^f? 

(?f) Tgjsfl n f^f^s Wtfi> C^T? <!Mf ^?T I 

(^r) m BRf's wrffar ~^\ »t»i»ui 

ffNt ^t Resist w i 



2. C*lPt163p^t? 

*. WplUH fi^T 41«IM V|Ri^G4 ^? 

*t. fi>Gif)3 QWR|tt*ET^t^«t 
^JNJt^ETi 

^T. f53f A 'Q B-^ ^*0 *lf?R3*T ^*l®f 

W'G ^JfiJ terfw -^tCBf ^IM ^fwt « 

^JHJt ^?T I fenj -A 




§3f -B 


■^ft-% ##55H- W-Jo^T <3£tf®r 









































to <if*wi^ #? *#*o ^ctoi^toi *ito<t cro R«i«m ct^rr 
to i ^tcTO c^rwift w^Pir TO*, c^fartfS to, ^ito wiwiflJ RR®i«h 

< f i *|['OG'a ^ttl ^f*T TOT l ^ RRj« CTO R'slstl 4talC< TO <TO>, 4 *H(.<P «iN*l 
TOjIwi flfHM CtTO <M<I i 
























R'oleri 



*lt& G*1W V3 (l^l: 

R«|erW* «t ^BT i 

R'sjI'sh.is sl^hc'oi ^*fat ,p ft?R‘i 
JlfelfclPw 'TOo *im i 

^i$w>iPio>m <p?ic^ ^(1?^ i 

l<W ^%Stf*pr R^lerw* RtsW *im i 

Roiil^ ^ot ^cvs *tm i 

<8MHfc*W totted T5&M ?Mt -^US <im l 

ql«Mlfw>l <mi C^ Rv»l®tW« <Rffo *im I 


« 




























3.1 ^ sN>M 05 >n 

(Cell Division and its Classifications) 

RSR %?I fcaf?T I <R>R fel #£33' #33 ^^3 I R'ol'SfWO 

RtWf C33£33 #3£<333 <£&$ RMfi* <£R? #% i <7Ft£3t C33£3t 

#t33 i£)<pfo>jM £333 3f^©, 3«Tt "53 ^<PC3»# (unicellular) #3, £333 

wtf^r, nmcsnfem ^®nfw i 43333ft #3 3 tw^ ($c$ 

^PR3J 4<K<P# #3' 3*C3 I 'SJRR '0|<.«1<P #3 £3f3 %331^© I 4£33 3®lt ^ 

3$c<p|f) (multicellular) #3 i 3t33, 31? 3R, f^f3 3R ^©Jlf^ #3 £3#? C^lt^ £333 t^C5T 
i R*il«iciD 43 s fi> 3i? 3tt53 j p»il'G *ju> 4<pfi> 3fa £333 (stl^vtli? 3t R><fl fc J) 
£3w i 4 <k<p# Pif^s fisvfj £3£3> £333 R'»i'st«i siHrr 43*333 £33fi> £33fi> c<pic33 43*fi> 
’tff'F® ^R? 33 I 'SfRR £333 R'»|'St(/13 RfWl^ ^ 'Q # 3fl£31? ^R> 3C3 31R 

giro? WH 33 i #£33 ^3 'S 2|3f3£33 ^7*fC*U £333 (cell division) 3t*0£3 

C33C33 R^lJR ^F*f *iciS 3lc<p i 

$fl> «a^*Uf cm foeHM StH^Tt ~$m, *ll$d»lp|»l (Mitosis) 43? t3£3lRl3 
(Meiosis) i 

3.2 'sfl^tStPR (Mitosis) 

4 ^ cm to sr sfam s^s <rr ^£ 3 *% 3 * cm 43 *fi> 3RR1R* m 

# «*tw ♦if^s 33 i aifodJiPiw WsQrr 43 * 3 t 3 33, srm i 

P^Oricr* i$ii»iiteti»re 43*3R m fastfws 33 i f35tf#s 33 

43 * 3 t<^ i 31^33 G 33£33 >11 ^m 43? <r 3£3 c^ioiimr mu, m 

DNA-43 Wf 3t£3* I ^ £3 3f33t£*t 43*^ 3t£3* ^ 33, 3l^£<M£3<l DNA-43 2fR 

'oc^PlPi ^r^SJ- C^tw ^STIt RRI ‘iiw R'o|«t*i'Q ^TI fa'»l'st *1 2t^5 

#RR 0t^t4l« (somatic cell) m «ltW <5R? f^sRfFR WT (RRRR 
RfWT £ft% <4^V gfp«i <1R l 8tt%r G1R(.<plw vSIvbgi^ #1% 

^C*R 'ol'er«P (R5R: ^f^S, ^?R ^Rfi, WT%T ‘ s tf$T, "g^pT 

^$iife vii^d3iPi>i stf$m ^ i f^zi% $%r ^ g|t% ^#f wm w« 

(£1 SRi?R f^ol^r ^?n 


*oXr 



























































































R'el'sri 


3.2.1 



<#5f ^®r i ^fal<r wv IhvS6Miic^4 R«i®h *i4fc?r «m 


<F3l ^Rf sitRF, ~§m; C£ilRp®r, CSlT-CsifrtRpW, oifcltt**, 'o|]HlRp®r ^ d?«lRp* i 

(a) tellwet (Prophase) 

^te.cSiPi&’is fff^fsr i 4 *Nfef g<pIc*ki RvSlspgH stoics ^v& ^ c^lwlcerl^ c^tw 
^P*T C*fas I ^ Wf ttplwleerfttN' WlRvs Wtt?® "^Rf CSJITjT i£R? 

^ i Rflfsfa «T , 3^ e t 'o*R OT^Tt ^ i 4 *tftRT sif^flj w»l«lcerN 
t»iM?lP<iil* ^j'ol'o °i*fl°ift <xolw R'o®^?r^& wMlfotoltTOi (^rt^^^®f®|vs 
*s\m <4wn 5 t e t s rt <mi «ff i 


iSfW-m 



(aj|^c<pI<i) 




N^C<pI<0 




■o 


f 53 T 3 . 01 - 02 : CQIW'S? 

























































<?8 



ffcar 3.03: cslt-WiJlwer 

(b) CSft-o^i51c.«pe? (Pro-metaphase) 

4 4t<Miw 8Wr to fctewiw csftto^ *piwct ^ 

to®T <n«fi (spindle apparatus) ^R> "P i l^t^T <i(.«is ^ CTp ' 5 RR'®t 
Rf1^«Tf ^ i <3>R fc®f? '®*^ , J.c e il ^ 

Csj^ (?|^ '5f*R *IW l^vo, to®r (spindle fibre) ^®Tf "P i 4 *RftE?r 

M»l«lterlt>W Wt^lPlilM to^RTCRi ^p ^flpt ?r^ p i ^ fc*$»)wlM> 

'ailW't (traction fibre) ^®Tf "P i c^lwlostlw*! Rfcsf ^ vs^Jpi <k.«i 
wlwlwlaih ^5p3 ^«Tf ^ I C^lc^lcstN^fl 4 ^rsra f^%T ^***£*1 R*(jab «ft^ I 
(snc^ Rfcljteiiwii fH^iiin c>i>jc^H« snw i srttoiwto^r 

W f^S$ (Tlf^QeT ijfi* ^ CSIfpo ^SJ^IR ^t?T t£ R5 (Rf^Q«T ijfiR 1>I#T<P 

uftr Rt^Qvs p i i£r?f i 

(c) wulwet (Metaphase) 



#3f 3.04: (.^Ic/m 














































































cTO R'elew 


awesjt; c^iwicetm 9>\m w 1^% (^ c^ wro) w«im 

<P« I Sll'sfiJ wMIc.erlc.am OTE^tfsrafa R<|?lil ^Sgt^T Tjfi* ^C<J oi^^ytt 5 ? "PW I 

4 *tftar csHwlo&rl^JM ^rntfop csrt^t «w ^r i siM c#lwlwl«n wWlflte ^ 
^rtwt to Tim <£Ri ftwt c*m fep CTdJiPftiiBBr R'oI«m ^ ^r i 

t^flrnm cs)wt ^ ^ i 

(d) 'S|jHlt*«t (Anaphase) 

8rt^fl» c$i«i«tic>ui ^sw l^o® to wf G$ic>iifl»* to *fc© i 

4 ^rn^tm srf^fi> G^iwifitow c4>ii&iic*i&i tot «£m* to - wciBiftiiin 

to* i ^si cjtCTiOTm^Dnt t^% cro* *m*m <mp fro* to cw 

$lfa* i oa»iwlc.'srN’|(.®il<i <s& cs^ fro* <<i^ ^tf% wft* wt fro* ^sl^m 



to to* 1 «toj c^iwiMdw* csif ^ro prc^?iiir wnft to* ^ 
^it^t ^ 1 t>iwjiftTO« w«im ^nft v, l, j ^t i-«*ra tot ^m 

w to 1 w ^miro «l»it»iRH‘ > ^nro^fimfs^*, wt^tFrfs^* ^1 cSwicaRr* to 1 

(d»l«lt«rlc>w ^ ^*r cTO TO* 1 


o 


(e) u>(.«ilL«pet (Telophase) 

>Ad»iPic»i« c*m *tffai 4TO csiic^pcm *i4i*M»w 

^d»l <#T CTfeR 1 *te TO* <*rcs ^ « *rat *sim*m qm TO I 
















































































f^3f 3 .O 6 : (.iJwlwar 

4<rt to^r fto ftfcfoan «fi>*«iivi tor muz i to i 

tofimm to <ato tofimm otw? to ^r, wt to c^to to 

RSIipiih ^?T 11*1’®«'|<i<.tsn! <p|J)|(,»i| 05 G$ *|5® <4^? to' tor WflJ ^ to 1 

dJwiw^t *ttom c*fci f^% wr wiftom ^ w't’jM ^it ^?r 

*T5?r «£Rit fifto w tor ^ i tocftsMto ^*^4554 w^ to i wr 

to ^T 5 f$I t<ph (daughter cell) to* ^ i Sftto iw I^I^R^SRr R^l« 'SjsgeT <^|<^ 
c<phRiIiifi> ’ic's^ >i(.'sl fo'sws Rc<p ^ csl5^ rtra 9 t€j?n5?r 

4 to to® wr c^to ^bw ®mw to' 



wl^s^tw 


tor : 5>IWjlfviill«« W«IH ^IM C^IOIIC6rlOI<al m$e T to*f i 

skilled : to ^®t, to c’to, tor, to$*r, tom, ^®to i 


tofa : w wr torww wr ifim <4it>iii«rii>M 'sn^s^r i <sto 

*iR) ^t to 5 <pmI *Tf'8 i 


Ctolta<r 'SRJBSTI jflVIH'elM to *JtC® to^ &e«H ^tCto ^MNIPT 

to i tofl> ctoitom Turn 1 toi5®t wnw tofl> fto mm m mm 

m& m ^m\ ^to toiwRH 4 aw*? w&t, m ctotom cmm mto m% 
-55s T5 ir55 ^5 ®t -5I5«t 1 ®m to "^pit ctoflfi^s^ ®rm ®r*m to ^r*m 

ctorfto<r 1 m^m\ tto wr i <*rtootrm ®rms to wr ^rf5*m to ^ 


*o)1r 
























































































C^T® fa'»|er*1 



wi toa® tor fc©t®to cjiCTtwicsRr to*ri wt 

sttc^ ®f® to owsit ®® ®lto <tot to cBwlwRH*' 4®!® ®t® ®®r?r® etflwltttiwu 
^evssi isMft ^sitoftor ®rifct ®t tor »tf’tt'a I Jil$»ic*t® tor c<phfi> #t ®t c^ 

iw wtfljmt <to*r ®*® i wmw '* 14*1$ <toiw©? ®toi> Son ®to i 



®E5® I ®1® (to to: W&lwfifi*, JlMtolwfHH 1 , «lll«»lwRH* UJftol-iH 5 I 
<4®l® 4to®? ®*H® ctloncatK c$l»ilfi>vbtctoy c®to wit ®1® ®1® 



^itotoRH 5 , «ui^iwR}^ 4®* <,UwiPif3H‘ - i 4 to 5 ®? *?*n® ctojttot® 
®®t®® (anwmsri^ 4*Mto ^ to to$ to ®t® to 4®# to c^r 
4®yfi> Bivinsvb to i to f®t® ®t® wwiiftto® to®s£f <^t vst® wr i 
4toe « «Ulwer ®“rt® 4®# tsHttolw® >icvb«ic^ ®®t®® c®r£ ^ «m 
®s®®, to <3®sfi> tot to 4®^ c^lvilfUvs I tor OT*IT ®tt®, csitolf^ CsHttolvi 
Cto alt*® <y»l»nn}\b Tjft® C®to $tof®? v ®(tf® ’STCvoT <?R3>? ®1® WUjlftlilH 
to c^tolfiscvs® $<p 'srt®r®tt® i ®1®Wr c®c^ *ltt*l® Ihc^ ®t®® c®c?i}II®®l®Rf*Hs 
*iM«Ui«f3r^ cgwjsfm cst^ wfa to - totm ®*®t <Mta® 

(Klf to ^tof®? L ®tff® ^Pt l «q^'0lM 'aUlO#lt»lf3H‘ « dJWlCHfli* WlWlWl 4 ! 

(to alt*® cMflta to ®®tor $sc®f®? j 4®s i to® tot i 4®1® ®t® ®®t®® 


®spt 4®>fi> ^nifrtto «it^t ®t ^ous^t tor tote i ®i$®c*t® tor C4>hfi> 


®t 1%® 4®? tol^OTl wwi i Cto^T '0<<rbR 4*ilc<m ®5®tfi> ^tST*f <>40 ®1 

®t®*t® $®® ^nSpito OTtot to*r caitow aM® ®rt i c®i® ®®r?r® <toft®?m 
®t c^Mto c®top®t ®t 4 to 5 ®? ®*n® c^h c&^Ht c^r®, ®t® ® s i® ,e t todt ®y® i 


^rtt-br, i§1<iR*iH- w-io^r caTR- 





































































































befell?? cro r>b|i8h sHmm ® w?f?%T i vtedJiPi? samm cro fa^iww? 
?rot stf^ cro?' <£rw wWsftwc?? ?wro witi^h « *if??w© wij 

?fw to i 4 ? tot ?^c<pi5l #c?? faft? 5 wfr i to <^c<pi*}) #?t: wi^totj w?? 5 to 5 ^ 
cro (To? 5 #?? ^ wc? i to# c?ro^ w??t? wi$ci3if>i>i f?«iww? to ^ 

TOJC? *$ #C? *tf?W© TO i Wf*H'©>^w© TOT TO® TO?, TO# CSlC ? 5 ijjT>, ijfij (SIC ? 5 
wffi, w?fi> To 5 wti#, ^to cro?' tow cto© totot to# c?ro to 5 

TO# #?■ (C?TO: W^?, Sfl? 30 l^fWQ? CWt?) TO® ^ v ®l(.«i<P TOT TO? 2tC?Tl^R I 

R j *'5 c-’ifS J if'5) TO i <iftt ^fa? 'st*u TO? 5 # ^R>? '©!'*£? TO 5 , J i? , j[c«il wl^ 

fa'»|'s?«nq»*i TO <ro? 2if'©<il? R'olstC'i ?f? TO#? ?TO TO? TO? ?t«T TO f?§, ^s? -TO 
40-50 fro?- WW? WTOOTCTO W?J £k?|et3k TOW? 5 C?TO fcsf? TO 'TO' i W^cMto?' ft©f? 
WWsJ C?TO CWfcTOWtCTO TOW 'S ^ft’t'f TO 5 ^ ?? 55 T TO? #C?? CTO? ^J'SWl'olc? 
TO To i ?$#tfTO StH 5 ?!? ?? x f^f WC?, Wtc&tfTOTO wr TOW SfWTO Wfw© TO TO 
WTOC4IC?? TOW^fTO?® *ll$Cl3lf>l>l ^PlWT TOT ?TOi WTO W}? C?TO ^? 

WWT #?CTO? TOTOT < 3? e t ?5TO *ll§Cl3|f>l>l W*rfWI f? 5 ^ fwf IrHtW? WTO ?TO? 
'©lltpph RPR? I 4TO C? 5 !? f?*R> ^C«1 ?fofrlfTOTO TOIJC? TOTO *£?? W51 Wto5|Picto TO 

wPralro w^ifro top# 5 ?to? ^? ?n? e f to to i 


fi&v|l?, ?TO? 4 TO?tCW? TO WtTOT TO# *#f^s i 4tCW W*4NR4 C? 5 !? IWStWCTO 
TOT I v#yj|f>|>| C? 5 !? Rvolwr 2#?t? TO# CTO Tjfi>, # CTO W?ft 4WC? CTO? TOW 
WTO TO 5 1 #*$ CWf? fwafw? filt 5 ?!^ f??%© TO 5 1 CTO? ? 5 T?C e f 4^ %IW? TO 
CTO WTOrfWFTO C? 5 !? f?TO? ?TO TO 5 1 4? TO fi^W? ^ ^? <£W sTmt# 
f^WTO ?5JtWt? TO i 


TOn? CTO <sfc WTOlf?? 5 CTO R^IWW?^, TO i TOTO? C?W CTO, 

TOT? C?ft#?t% (WfTOlW f%?W C^©W%W©t ?TOt? CTO TOW®f "TO I ^glfw 

fwro wjrnr? cro b©fro tow %to tot toc^ i w?i? wcw ?w w?, 

Wlf^tCTOt Wl^wc?? E6 4?? E7 *llw? ^ fw? (il'SR CStlt^T TOT, W CTO 
fW©fW?f??WW CSfri^T WJ^^TO 5 ^lhg) v © WC? 1 ^?TOT CTO 1w©tWC?? f??W? '*&> TO W? 

■?? W?t^5p*t? fi>^?t? I WC?? 5 ^PT? 4 ^ fw? CTO? 5 CTO?? fwc?? TO? t?#fW 
RC? ?l? 4?? CTO?? f??W c t? 5 tft CS|lf5*i W^c«il? ? 5 tW ? 5 ? TO? C?? I ^R> ■?? ?5JtWl? 
CTO, 1w?W TOW? i 


$cOlr 










































































































o$lr 


CTO R'ol'st'l 




TOrm mm 4 ^? <?r^it ^ <j>vic#i >ihn* caw i faro, $*1^*1, 
^r, w, ^ ws% ^fk cro*r srm toh to to i 



wF©TOf 


TOt: f^tW TO4ert TO fto *t*T ^ TO ^ ^ *H$Cl5lf>l>l (TO 
tog™ ^ (£1^ *tto?r f53T ^SH <FZS GJtto fc*Wm TO?5 W<R i 


3.3 RuiIPm (Meiosis) 


totf^toro^^TOtotTOiji^totoTO sn»mim fivBQniit*ni caroicro 
*ltot®t TO ^ i R'»l'stc*i ^c^lc*)* CT ^ PivSlspsh *ft'Q?lt ^n?r, %®to^ to 

tort t$ cro toto i <*ro wtt carottsttro *r*bt ^ *ttor wr 

to* i ^ ^ t^to ^r TOft, toif^r toro >ii^cto cro TOft tow 

cro toit to, "sit^TO <tototo to^ to (tos^ 

dna-to •itot* to to to£f) i w^ toitora toto to tosR i 


asrsr I4 »i®h R'olfi R'ni'BM 

(SPlft^TBR) OTfiwIwi) 



ffesi 3.08: toto Rto«i w 5 ^ TOff 




















































bo 



si# ~$m tatfRR <r*r ■sr? RfttfiftR c^m R^w cr^r^crr on^WR r**ijt 
^I^c<pI&«(< 5 RRlR i 4R° 'oic<il*i stu/is 'SRI Rl^d&tfRR (R*R R'oleti ^tfR^Ri CRtR 
^RR *$ « ft ^R (RsftRR 1WRR W5R ^R i Rft ^R (RsR^rtR OW^fR R?*lJt 
tH*M>!t*R RRH RR ^ RpT Wt^ttft C^tCT CtflWlOStR R°Rlt #Rfi>R CH*Wlt*M 
^CR RtER l ROT R*R, iRstit #OTR CW4>I« 4R* ^R C^IR CsMWlcetlvi R*Rj| -m (4) I *i° « 

£lf^fi> c^tw ceicxlcetlR RSRrt rcr Rflfr, rT Rl^k<R OT*lCTRM>lwlwtl»i r?*UR f^t' Rft 
J2tf%f& ^OTR' #RRW RRff5 RtOT* ^R 2# w (RR ®HW« WT C$lOTlOTtR 
RvRjf RRRR RRSOT I 'oiRsI 'SftfR, C^lwIC'StR #CRR ftil«H<Pl3) f®R RRR 

r*ot i r»im& cgsicsitwR' RvRit tt^R w rrsot r?*rrotr rwj ^Rfr *iRr'®h rc5 riot i 

CROT^ ^ « ft R5R OTtOT CtflOTlOTtlOTH R?RR WRF, ^ #OTR OTlRSROT *|J « ft R»R 
OTtOTR iRRR ROT Wl^OTltS ^JffR^RjR* 

C^ J lc a )IC'StR RRlRf RR I <3'»ltR ©tIg<13 W^R 

CtflOTlWtlR R?RJt RWR’pRR 
Rlc.4 1 1 "®R*T OT>R ^R><1 RRR <4R? 
fRRHlf'R ^SOTR IW3 (RStOTt 


© © 


RRR RR*T 34R R£&, voRR 
OT*tOTR m# GFlOTlOTflR R?RJR PT 
^IR’RIOT* RJfS)ci|V!9 (n) ROT i RRR 
RJISfOTS OTtOTR iRRR ROj, v»RR OT 
WR^RtOT* fegfcRW (2n) ROTi R^fc 
fetfRR OTlR 1R5RH RR ROT^ 

£Rrfe £rP|% RSR’tR’PRR 
fifopRlRn?® RlOTi 



RtiilPiR sRh'o ©ttas OTR f^ai 3,09: crIr R'sjIstwo Rtwr 'St%*t1i> 

Rt Rjtwft ^R RRR 'SRR Rl^WlW 

RC& I R‘ S J^ 5|vsci5l “RRRRt^t ^Rvf^RRRtSfl ^R°^t*ft?R 

M RcuIPir RC& 1RR 'Q <p|«f'stl'©R ^%RR Rl^C^R (R^ R«R (R'J^’R 

■^R, vsRR WtS&Rtflj if) RRRR R'oNi Rt51 


fRCRlfRR toSfRR RRR C^R RR ’R i^R R'olBt^s RR I 2f«R R'»I«jHC4 2RR 

iRCRlI^Ry R'»|er*i Rf IrwIPir- 1 ^R? f|€R R'»l'S?«ic<P 1 r€R Rc«iin>4» R'ol'SM Rt %?TltRR-2 


*o)1r 




















































































M 

8N*T R'ol’afWH WIW CtflWlCBHWiI ^WtyT Wl^WlBM (tfIWlterN ^ 

wfa *lfiHw ^sri ftSfer R\»lawf6 hMHPiphi t^lwltajln *rc<tjfir cm 

HlRra^ "3^ •ffi i 

^l**M 'SrtCTf 'Sited ftf*, W a*tCTtOTlCT?r *R**lJt CT^ PfBT *^pf Sfcffllw 1§OT *ttBJ I 
BPH: ^ftOET l fl^f5 derlfw Xenopus tropicatis-GR wIchIcwIh CTT> ^BT Xenopus 
laevis Slwtli'ofl fcvlfe ^dSfjR i ttltfi* nlwn Rfan 'iimjii (CWT: i a^ el^ »nRr) uwq»l« 
ObwiwIm *RT) ft dftsl -"qMlOT «k.ot *i»m ^o^wwlw dim Rmm 
wliwi ft <si»jiR> moth ’Bfl® dlS^P’i'o'olw ^1%, 

’St 'qklw ^-ri^OTwIw 1 (flPR'^po Hftcw ^*m4hH will's 

5R]WI 

0*»IihI(w1h C«tw(l»^ ^T®t IT^t ^Tf 
MhJ ^(H i 5NT fitartftOTI 

^rcwl'T 1 wK ^bt 4*r *w*r 
fllM RbiIPIbm »iI*uct fBM’'t'a fcrfSau^R* 

^BT <llw I wlwl d’ 8 fll^ ) fl fiSw dtol *ff <11^*1 *j^i's 
Rwfl «PIU «1« 5R<WI kfSi*U 'Ollwt, 

$*tai *lGii<H d(«R«i'o 1 

d’StlR* 1#CT dlw, HllWI '■PO’O -'Ilt-'IIS ^IB(J 

eft iftwnr m <n*r <ta Bnem 
w faPtfSruis^i c?twt detlfa* 'il^ctts toit 
fcffcqr <FSf 4IGT ^ CTlWt *|RMC"I dM 

^«rt^tc?Tm 'sr^ ^tc^m ’*^^0 

^.W H*H I W1 H.Ht.'sl < jfC5t detlfwil^ ^jWl dw I 
^ ctIwI eNfefl 'Show 'siBff tqf5«u CTf% 
m, tsi^pt m cm *iRwi *tK itwiiwnr 

Htwl taPK*) ^Iwl ^Iwl HtHJ '*1«hll« ^.w 

CTPf I ^5H|*r w*lwl ^Pffl ^tBT, ^tSf «c«'9 I^S? ^*PU «CS ^IWl falHllPw 

wtPfl tbt fl>w «fM*Rr ^i14bi tw?ri 



dwlFo Xenopus 
tropicalts (ftw) ^ Xenopus 
laevfs (»Hmi) 


Jb 


war 1^*1? ew ^ 1 ^ RwlR^ R®Mi R^Iw« w ^wlw 

Pitwi ^BT P WW, I 








































1. R'ol'stl ■#? 


2. Worn ^r? 


1. ^cSiPk.^ RRjfj fi>f^® fsspre; ^fat w i 

2. 'srfe^pf s^m «iimimi ^ i 



Sl-f 

1 . C^T ^‘‘t '*(l4lW ^5 ^g? 

C£fttW *. WiJlW'Sr 

^t. *r. cfiwlwer 



2. tettwR ^twt c^tw- 

i. ca*ic*itwicsRr 

ii. «lJt^ fc$f?T ^ 

iii. t! e 1TtP e t^' Pvlfvb^l«i'o| 3|lc<P 

i 'Q ii < ii 'S iii *f. i 'Q iii ^T. i, ii 'S iii 


[bWHI '3(lc e lk<? > 3 « 4 gftSfa T§^T I 

3. A to?r (Sft R'ttl'fltW- 

i. ^I^C<Ph 'Q *tlpT Wl^l ' 3 TST^f c f ' 5 P p f^ 3)lc<p 

ii. C^lWlcerl^ ^*ljf wfo «ltW 

iii. c^lwIc'stN 'sitat in^ls f^stfisF® "^t 




fifcl- A 


ffeu- B 





























C^l? R'ol'Sfi 




to? 

?\ i 'Q ii ?. ii 'S iii 

?. i 'Q iii ?. i, ii 'S iii 

4. B toi? R'ttletHlU A ?jto? wm, 4? Wf- 

?*. W*FsJ <4>|0||CAlCM4 *R?JT to «ltW ?. C0lC>lll«rlCftl ??*l3t ?1? 

«t. w^»tfw wi? ?? ?. <W3? *4Mto im ^a> 


fps 






1 . 




<F. Vj|^ct3lf>i>i C^M? to? 

?. toitoa* ^PPfRF tow? ?? cw? ?to <?n*i? 

?. ^tMc^ 5 ? B sffflfijt'o *qsc. r is *lfto5? *jc 5—?jWjt 1 

?. ^t^iw ^srfto sitotfi* ^towtc? ?t *ttc? ftoi?? ^5? 1 

















































er-u 'arhw>l<?i 8|f% ^$pa ^jetlcul <il»il*iR<i» fafosil *dt£^ i 

'fiPTC' '^1 <p»imP| *1%?T Skilletl I *|%?T ^?T I ^Bf 

c%»ito 4Mnfi4 ^?r -^lerfsto *m Mt 

■^Wl Stt% f^t 'SR^Sf ^f®w ^1*# 'Sim frtf^ ^tt®t Ws ®itc^ 

i #^r *rft5i«Ht?r TSF& ct ’•far cmtvR ~s$, &r »ftff tbpu c^ipn n &mem 

vsfotns 'vH«& <?«<.'» l <sm<i «ily»ilp*il 

(Bioenergetics)-^ ^fT ^Pn*U i ^ ^T*0tC5l ;> Mc<p «i1c«i1i>*i1 




















*><t 



4$cw mm-. 


sim "*1^ tepr %hm (atp) mm mm *im i 
>i!c«iM»Rtsw sofem ^m\ mm mm *tm i 
>jit«n<w«iwt tjMwiPH TOH?r ^fwr mm mm mm \ 

• j ilc e il < p j i?'C8lwt^' £i'ohc < P5i ^fwt ^fat mm i 
^iwi^wwprt #?i?r mm ^mum mm mm \ 

i ^ 5 h ^jnjt ^c'® *im i 

mw « wtts i pm^ sjm'it«^«ut «n^ i 
^Ic^l^sCSW' ^ 1 5pIW?r ’SICTJ s §®l*ll ^C'© l 

>i!m!<m?73W stfmft cshwiPm « ^rm ’if^r *tm i 

W voH *tfHw ^sc® i 

9T|fg Sj^gffa 'Sfisfl't*! 'smll <PSOS ^ SfiklS £|f® ^RC 

1*Wi 


^RT-S), S)^-io^r C5ff*T 


































'b'b 




4.1 « ATP-tqif 

teR*t% (bioenergy) fen C^tWt ^t i 

*hMR«a|t«i *t%?T OT TO»t W3TH stilts. '®T CSlW, «|HM ^ ^t &SR 

^ m*iiiiR* w % ^?mr >ff*opr stt*® «ift « 'sdar i 

C^fW '*1% ' 5 i\£t^ <pm, ^R^'s > ll®C^ s ^<P^f C^lt^ 'S| r U^(.*f *lRHf'S'o <PW, ^faTf ^t 

w c*tw ■*!% *mz *tf^c*r fita cro i 



ft® 4.01: , *IJlR>Mlf>M #RW^ (ADP) ^TW *MM»S (P) ^ ^UlfowlPM 
(ATP) *#s ^s W#T *t% ®ftPT fffW ’’BRWft W ATP 05SS ADP « '*WOTB 

Wim m w*ttft *ift ft*fo 1 # ft@rar ^rc® «irc® 1 


DNA RNA-^ ’11^^ ^Tt '0|jl(.'toPi«1 I '4'3>ft ^I^GylC'Sf‘1 C^f I 

4<T *fft 4I4 hRP|$ ^ ^ ^ ftsft ^ 'aull&MlPM I ®IJlfeMlPM 

^r w *i<uwpi 4^, ^fl> ^ i^ft ^mppU/^ppiE* «p ^ '^pr ^h?ct 

«Ul(*MlPM V|W|*»1W3 (AMP), 'olJlf'bMlPH v5l^PR?ift (ADP) «£RS «UlfiwlftM tl^P 5 ^ 
(ATP) «tfcr W 1 *HW& ^ (flPP *1% %® ^ l «£ft ft%?M 

(phosphorylation) i 4<T «£*f ^ *t% 

C^ ^pr «ItPT 1 RQ>«I<| ^ (dephosphorylation) i fcoNl, alfeoiM 


*cOb- 


































































ATP ^<$0 «P^Wi3 £[t*f 7.3 facfltojhEi (£fl? 30.55 R i C«ll'g«l) ^ Wit *NW I 

*ito*t top *r*k to to 5 cro? ^«rt ^cn *ifwfSfo 

witst 'Srt to tot coffer wwt >n$d>i«1$tii wr sttto i tow $w*]H 
3at*rcW?' i>ic>bvi (iiw^ tom £wt wt, to? to tot *$$ %w?m (<mwt: $to) 

?t CTOTt W*5#®tel%T ^JT *1%?? ATP-Wt WlWfc «p*Rt TOP# tolW Wit Wit l 
TOt?, ATP-4? sW*lf*H> WH C&G 8 <71 *1^ W?T33f, C 5 ^ *1% tot e?h<.1C*S 8|t^ t<sr<iPi«p 

to wfo, wroto m?:tTOT top wrn wmt to 5 ■^wt wit, ftswt 

(TT'S?! W^ 5 ^ft <Fil, f^Pl? <P3l C^IW 5 RlPl-<PM, life? 5 CSlCT 5 2iWH, CIC^ TOWHt 
$><p ?Nt CSlCT 5 ^[ <pw (.iw? £|R>f5 G^lc*^ •*<iMR < p y oil?) v s*i <i®tlo Wit WI1 

wrat <m wit? ^t wto wr, <m$ w*t top to® ■*!% wit wiwuftw^w* wow 

Wit? C^ 'SfiSt ^ CW5t C®TC^t ATP fa®f? "3? l '*1%? Sicol'st'l TOT 'at '5[|?|? W?S I 
TO?? WO Plw '*1% to Wit? <W5tTOl <0 <?R WP towto Wftfa l ATP ■*!% wit 
TO?tw wr TOtwr ^iw wo RQ^iiiii ’ift *m«l* to i <4wo atp-<tp to? 5 w 
?t ‘*1% '5ST (Biological coin or energy coin) Wit TO i 

4.2 *il<.®ih>*KZ8|Wt (Photosynthesis) 

?^5f 'SfetlS £?f*f^J TOft W Wit *J<ic«llC<M ^‘'itoTOa ? 5 to ^-'0|S!|l^ 

(C0 2 ) WR *ltf? (TOP <Pltoft^t> ?t WO M? TO I ^BT “Pltol^S 

'stl'®k WO fcsf? TO?t? 4 srftTO 5 ^TtWtWfSXSt^^ (Photosynthesis) Wit ^ i ^ £f%Wl 

wmito ^*ito iwsto wt i ^er ^to si^s wo tsftst tot to «n^m 

wo gfcotsto 1%‘®tr#t?r sil^n wwr <?*<.'© wo wt, ^ w® 

ww w©m <m \ ^to *ito ^ wnwif^ « wopo #w^ 


WO 2tWM% ^‘'IWt^O '5Wt: csplwlf«p«i, ^tWt, *tlf^ W^T Wl^- 




w»m csiwito 'W?nwf?cgR c t £|1 ^h stwt ^wt i ^wiw c«n^ 

wuw *n^ cnw to w»m wwiPH c^ito ^ ctot ^t wrat?a^ 

wow wi (TO 5 co 2 «wt to, ^t wwito QPiwtonc* cfc i vw *nto 




























































































b\r 



C0 2 I <ll^«9C®1 0.03% 43“ 3lfe 0.3% C0 2 «rtt^, '»1^ ^TSt vSlvBCH 

^ \§%l CSlW C3f“t I 

«ife|G'sr*i 43“ 3lf3 3lc°iH } 3\tSht c l*1 ^3'Sfl'a 3i3I (by-product) i 4fi» 'Sr1*l c t-0'srl<H 
3t^3T (oxidation-reduction process) i 4 30**11*1 H 2 0 'srlO'o ^ 43“ C0 2 Refill's ^3 i 


4.2.1 



g^lt 


3l<.«il«>3?C8l3 e t 43# ^#3 43“ 30*31 i 1905 3tC3 ^5X^s? $|jl<p>uH 

(Blackman) 4 30**ll<3» ^ 3*flC*l '5f 5 t <PM*I1 3313 ^ 3,G s ll ) '=>l1c®l1<pT*i v »^ 3*fi3 (Light 
dependent phase) 43° 'ailc°il<P R*lG33 i 3313 (Light independent phase) i 

































'JjS) 



(a) 'o(lc*il < pR'o^ (Light dependent phase) 

qlwM»R'wi w\s TOT i «fl *rtfes 

I 4 sH^m ATP 0®Ulfcwlf*M jJIV^WJ), NADPH (fieri*'® fi«>in»Hl»lft'b 
'»RRSIi > '8i5l^'!9 <mg<pi>) <^l^v H + (Rl^osalceri wiliM C2tf5*T) ^ i ^ iJ’Thsf?^© *|f$ 

atp- 4 <t toj ^¥s ^?r i <fl$ fiftiii* cjMwlRH TO? to i «Mwlfo*i M 

TOHMfiH (SFlfrr (photon) tfW TO ^ (TO'tf'o CTO ■“!% TOT TO ADP 

(eUlfeMlpM vblVwwi) (Pi = inorganic phosphate)-^ TO fit WS TO 

ATP fcsfi ^C?T i ATP ftsfi?' ^ <pgiS1 «4*>>ig<pI<i I$g®i "t*T (photophosphorylation) 

TOT i 


ADP + Pi 


_^W_ 

WlculPH 


■*• ATP 


^ITO ^ CjMMlftw* <#T fiuilfirv® To 'fllftlt'SrH, « $W*JH 

^ i 4 2l1i»?ilc<P ‘‘lift* <pcT>HI$Pi»i (photolysis) ^®Tf ^ i 


(b) , o(lt*il^» 'oi^lo (Light independent phase dark phase) 

tom> *rttar TOim sm^ TOm to tom £t%?it 

BRIG'S TO I <11^^30=13 CO 2 "SPff foc<j g<pIg*) £lc^*t <PC3 1 'oilc e nl<p *i<jlGii frofi ATP, 

NADPH <*T*R H+ ^ mm TOTO *T<tar C0 2 TO 4lw1^l^(,l3 

^ 1 TO? CO 2 fiTOFfa ■*t^ wt TO^ CT^Ii TO5 *JMRh w, 

To « ’TO W ^ M»*lwI>UllH 4f*I\5 ftTO 1 TO?r toj sm TOlMl 

(WQTTfTOt I 

































































so JrHfa&H 



fi>Bl 4.04: C 3 'Sl'SW *JM— «il(. e 'il < pp'S'fi 'S W 


(i) <WMpH W4t C 3 (Calvin cyde C 3 cyde): C0 2 4 »lfa*NOT 

'anR^iu^tnn ^ngpitcsr ^imRh-ctsppt « w <wmRh w ^ ^?n 

<whPi ^t?r 4 'oilR^plw^ 1961 ^ <.*il<.s®i ^■"‘pls ^ll 1 ? i 'SPcn ^ stfoiih 

■*I^T fcsft 4<R £W *tflft *W< 3-«»l4HfiPN> «£$ 

vSl^nc<p ^teT C 3 i 

(ii) ^JtE 'Q #8 T)I^» ^ ^t C 4 *tfa*W (Hatch and Slack cyde C 4 cycle): 

Rvasl^l M.D. Hatch « C.R. Slack (1966 ^ft^T) C0 2 R^HtH ^ 

1 ^ *#<1^ sm ^rtt 4 -*i4hRW> «miwi 4pv& 

c 4 »lf^*W 1 

C 4 SPci '$Jt^ 'G W s»ihF»i W *lP tip's ^S c*NT *Tt?T 1 C 3 vtol^scn-si 

c 4 fcttor ^iwi^konb'Bt ^ «Pr ^*h*r c#t 1 5H*» ^Dt, ^w, 

'oi'oN ^h«rl's|<j vSpn, "spit ' 5 IPT, ^sutsjt^jsjpr (Amaranthus) $.'sj|Pr SPscn C 4 *lP tip's ^ 1 


4.2.2 



CjMMlfowH 


*it®m csHwiPpwd 

cspImiPhS, ^lc*iM>*l% srn ^ss *nra 1 <jsim gpimi^ ^ ^ *rt?r <em 
CSPlCfllW^ ^CSlf^s ^ 1 OstOTI^ ^ osfcatsts^ ^JCSBT fc 9 !* 

*ik»ih»»uraiTCfir ^ P'»4*il«n 1 j iic«ii<p>i?^5i^ c t , *i»»j'si ?p^t ^s?n?r cspi«iintEs>?r PP*i 


4S° 











































































##*!% ^ 

2t5?T ^ 8 TIt £|«ll®t«11 C^tW C#t ’if^lH CSPlwlf*P«1 

4*i«tl$c,*m 'oi'oM <Ft*lt <7t?I <4^ ^lc«ll<P J lvC5f^ e f ^csi Tift I 

4.2.3 ^f^t 

’rtcnfo^rcoH't sfi§m ®iimi 4 ^r <! #^r i ^ co 2 csk?p Mm w 

2f»% *(m ^ I JjtflMl* CjMWlflM ^ 1 JjtflMlW* 8|*|CT$ 

^r, co 2 *n®t?r stm ^<rc® « 4 ^ ^ sh^+hcm wt«w 

^ 1 MtM <tt®, ^ w# *nwi**i«rarc«t <u<k>^> 

1 'oihl<i voil(.«il<p<i4lPi<i MH, %t, <p»H ^lc«il<M“'tst^ e t ®tM 

1 ^sf %5^t 'oilwk'® j il(.«il<p j i“^ 5 f^ e f ^?i ^t 1 RPrw %rf *tw 'oilwl^ 
<i|v»c«n ^ftPS C3E® ^lt? 11 'oilwk *ll<i»iM ^T5jf^ C^C® C*fteT 

*n®t?r dpwftsr ummiPM ^*tm ^ 1 wr wtowm 

'^fa'G ^CSf ^Tt?T 1 400 nm <?IW 480 nm 680 nm (*ul(.*ill»u>ls) 'o^Htn’^i RPlv 

«nwlw >m<kii ®tM^?n 

4.2.4 *lk«'ll<P*K(.sh<. e fa «M<W 

<*res <#imiPh W's ’tiroft’Kaw st^iw fw si®tfc® 

St^twt^lt 4lfo<P 'a|'»j*«5M I £|'0hc<P« ^[‘ i #?l1%, ^f- 

C#t WlT^rsJSftCfa *tf?Plt e f'Q ^f-C#t «lt^> i '55^: 

(a) 

(i) 'Mttftf: 4 i 

(ii) ^l4*i \5l^-^raH^5: <pl4*i T 5 l^-vo|^||^v!j ^|Vbl fit^RIt d«ic.'© *llc<i *Tt i 4 

sl&m ct *ms s^s Tst ^#r jsr^s #stram wft ^ «nw i 

■^t^T ®t^-'3j'St|Rw*l *tt^H 0.03 'Sffl, ft*? 4 Slt^flk »1'©<P<ll 4^ 

T5i^.voi^i^v!> <imi<i <p<ic^> ^tt^ i ^ 

*if?r 5 rt c t'8 i <ph*i 

^ (.^Pt wc.^ c’tMT *wm cm/f&\ t^piwo ^ra^'Q c^c® ^iri 

^C5i m i 


(iii) *HWl4*UOW f^m 2f®tW i ?<[*$&& 











































































3* 




(0° C*l«lPml>l t iRT W^tfl) «tflH (45° t^Pmiwn 

4 8|@Rir i>« 1C'© *tfc?T «Tt I J llc«il < P J iSX8t^ c f £|%?It^ ''if^fw (optimum) ^©f*fa|3ff 
22° c*mPuii*i 35° <#<© i ^mtsrr 22 0 w^Pmiwn m 35 ° 

(.W^k^ c#t •»iic«ii<P'»i?cg|^ c t?r ^t?r ^sr ■*fln 1 

(iv) ^IWl^OTJW sl^m C0 2 (& fisittC'l* WU 8|CTt«f% 

h+ (*i$«ai«M ^rr) *nft csfc^ 1 *n% <iara^ ^wiwe 

W *iRr 1 Wf <(M>i c«tw CO 2 ^tijtsi^o ^?r 1 «il'sfo« 'iliJl'os 

Wf ^#wr w ailMH^rcam ^1W* ^0 *HCJT I 

(v) «ifeio6M: «if^K,«rcHii w? c^s anwi^sratroRr ^ ^rm 

'siftioartHU w c^r >11 wl^^wWC'Br ^r <?rc® -qra 1 w *!%<n?f 

'>il<.«'il < P'>iSX8fa c t ^Pfff ^ «ft^ 1 

(vi) *l*tl<: CjMMlIWw 2f*iH fc*foRI*t ^ HftcSlWM *0WMPUll»l I OWT 

*|F5T csplwlPH *TCC5|? e t <p*h.'o * ^t, Wf *m *IRT I ulcere, 

■snfifo® ^iwi^raawc'Rr ^ *irt 1 

(vii) *l»1lilft4 *lRt<: CjMMlwai, *lM*M$fc, ^t CTlCTt ’UPT 

«tiwr <uhi'® ^5 ?t ^n?r 1 


(b) qw»JH 

(i) C*lMlft«l: 4 «IIWlMl 


(ii) Hl'oln 4iJ J i 'Q ^R^lJt: <pB *fF®t ^■N 5 *fpst?l cjplc<il(<p(.«i<i ’iRwK 

<p*i ®lk<P <u.«i • J ilc®il<P' > istC§r^ c f <p*i "531 1 ^RJ m$ ^lC’4 csplwlSHc. J i5<i ^R^IJf'G C^f*i ^ 1 
' s r*tT^TT^t *iM?l C<lPt >lk"ll<M?C$m *IU> 1 ^fRaRl ^f^ljt C^f*i 

«Pr^n 


(iii) •|¥*ln v lGNM: J llc <? ll<P^vCg|^ e t i>«ih>l<^*i "^T ^®f ^5?I 

1 Rc.4»c«i ’ftm c^f*f ■*r% ■®Rt ^ ^ic«ii^sxgt^ c m ^ "sp^ ^?r 1 


(iv) ^iRillW: *|U|PHll«5l *llMl4*1<B|TCfir WT c^s ^Rr i 

^w,ws 4 s^m ^if%m to ^ 1 

(v) *iiwi^«8Nc B Rr ^j mm \ 








































































4.2.5 

faro >i<tcbc^ &ro <flRt#pp i 4 fifrsira ■sitwi^ ajtfiwi* 

31 <R <Sl4C«M TOJ C5^«C ^ I frtTO «IIWlMl (TO* »1lMH>»1<WfoCTO ^ 

tot to i (£i ftfrom totot ^ to ctot crot «a siQ>to 
&R 4l»H«Pto TONRt TO ^faR>® 4MW i 

TO*® *1%^ TOtt 1 3 )toT 3I ^sf vSIvsir 2|1toI*i sN*iPi<p 

*i%® <# e tvo to tor toj tos® to i ctoi sn^ w faro to si*^® 

toc^® to *rf i ^imt to %ro ^fl>, to, to, fro ^®jtft ^ my 

HT CTO, TO StTOF ^t TOlWlW ^Sf (TO* CTO «nf% I •TO'SR, TOiR 
TOT ^RSf £tlf®^*«T vSlvBWS ^*R Th^%T, TO ^Sf \5fipf 3) TOJ gf 5 ^® 

: TO »ll(.«ll<M?TO e t SitTOR l <pIcsr ^®Tt TO, RTOT 2lt% TO £i*S^® TO 

toito^toto tom i hTtoto toto tor, Itor to o 2 « co 2 -3r 

<rro tototow gtfroi <iw from ^fron tor to to* i ^osh to?r 

itt 20.95 TO 3R* C0 2 TO?R *rt^!M 0.033 TO i 
<3®%® « 2tT%T Rl^tfw Rfa 3|<R TO ^S 31 ijfr fro *|folM 

*<mR* *r<tc?i tops® to 13i hItoic'R »j ^r ^sf®5T #wtcro to to 

i to<jt wtft, ?r #c*$ « sn%) ?r tocto to wQri ^» to* i tor 

0 2 SfTO "TO 3R* C0 2 TOt l C^»T 2f%nt t«\VS «TI^T <51 ^^0=1 0 2 

«ut^ ^n®T 3i^ co 2 ? fflc 5 ra ^nf^R 5 ! (?f«tt fw i 

^sf®»r c«tw co 2 sJ^f 3R? o 2 W’t 3i*R's ^[sf^r o 2 'Q co 2 ? ct^ 

^l^s "55^ i v®w ^vssdci ^srfw Wf <il^'ajc«n 3) ^ «jjt^ 

^[^® ^ ^8TH^ ^Hspt (?f«|t %?n^, «plc«t^ 'oiNlomw* Hr ^srfw HT^«TTHT^® W i 

nh<Hv»j\a|«i ^rsf’# 'oici<pl<C*f 2^®J^ ^t ♦IwI^'oIm tH^%T i 

^W, (CW Hl^H, C^R, C^Wto, ^HR), ^ (CW 

■srat^r), ^j®it, c*dH, Him fcfor c«t^ Ht'Q'ut i ^ ht 

^>OT V|H<I>I'»^I WI ^ #N«f»K I TfBKfc HHCbW 

Hl>llillH4 St^Iti 

^ ^ TO, TOBf C«^ 8TO 5 W Bt5»f TO=f ^ TO, ^T 3)HtCT C^tCTt 

HJ1% % Ht i < 3f«l%® ^ ^®im5KTO e t 2#?TO «lfa|»M ^ 3)^ 

<^1%^ 'HliilCHH WHJ TO i 


■^sfr-io, #^%5pr- ssr-io^r («1*t 





















































































































sH&m 'o|IC e 1l^ ’ifNt I 

*tfto k<r *it« -sifsf <Watfif 5 r£ m, ^pjt ^\m, 95% ^ 1 % 

'auMM>i*«i, 1 % 'siikiiRh wt, to, c^f^r, Wfi^r, toi<r, -^c>h ^t 

*tfM, ^*tt?T, WH«*T 1 

*M^: ^ *1l5$>M> 48 ^5t<r 

C^ff^s (?R 
cwf#r ^r *fcsi <rNt 

»*R s fi> ^»?r <p|c«l! 

toi ^S ^?r tof Ito ^i5c<p ^ <?h 
^ ws£*f ^j<ic«il<j> sfm ^t ^ I 4*^ 

*ttw S<fi3<.«> c^stf^^pn 

(6-7) ^I*6T ’It^ *H's|fi5<.<P ttc® 

CWT <Hfe to 

■^i (^iMlto^S ^T 

95% ^«to 'oui*ic < pkc e i to* <p^(.'s 
^t *nvstfi> tof ^ 1 to ^ftfa ’ttvsito 
«UHt4l^ CSIW Wf *n^ 3P to 'flUWlf^H 

I ijxuj-il i£)Vblc*ll<l ©tMJ '0|jl e 1C<PKc <! 1 

to ^1^ w *mi*iR ^t*r to cfr^ fito 
«UMM>I*«1 ^ *IM to c5^ IU®^M» tolttH 
<#to® c?rc?r ^r*r fes ^ 1 

'oiiwif^H wt wtw ^to <?f*iT wa, *n«ifl>?r wsr to «rto 

*rc«r w ^ wft %r ^t % ^t TOit qw 1 

tot^: flW <*PR 'ailttllf&H TOfa TOff ftftill* Wf «W 

csffi ^tCTT w 1 to ^0 ^sx*t c*ftoo * ^rr, 

wr *nsi* <£ ^rspf ' j ii<.«ii<P'»i?cgr^ c t ^rf ^r (T^H's £p^© ^1 1 sj^® ^ 

^t *m$ ^s w$ ^?jif^T fifcat w %r ^t TOit ^f *ft^r 



ffcsr 4.05: >1IW!4»>1!tCSR e t sffertn 
'®)l(. e ll^ , 5f , ’lR^I<f'®IS <#^t 




























































































<\<t 


w i to} ’ftvsito *tosto ^r cw ^*nr 

W^l 4tf© Sfatto ^ ^rt^f^'f ^lt CW g|*gff5?T WQ l 

(a) ’ifN 5 !^' iJc<5^ ^ll 5R.fi> C*R C^*f R»% ' 3 T s rcM st'K 'o|*s^lw ^ i 

(b) ^rr^tw i*pr w< tr^ wto ^jtorfa 

(c) *lfNr Wl*I^H 6-7 ^Br <TNF® W 

(d) «UMM>fcW *IM|Bm» to ^n?r w ^t i 





^tW: »il<.®il<M?ISP e t slfoilfi csplwlf*pc*is *tftot i 

<lfto towt: vuifn^B ^sRt^m « to? *tM, «ijMwto, ^icafin 

wt, <#t, c*tf§tor, d>*> fito, ^hwh <ito, T5*lfir, tofir i 

Tj’jBRT to* fcfctlwl «SRsfi> *IM 47FT iRT flto TOT 

*!Mfi>M> T&Z& W$ *nto to ^ i <#r c«iw *iMfl>w to 

'auMM>tew to ^ w^H *iR5ii& tof ^ i PMfiJc* ^r *ttto 
^nr to ^iiwiito ^ i Qismz ^j «ijhwi^w to w 

v5M *Tf tof Qy% fi>$t<l '0|jl e 1C<PK a 1 <£R\ *IF5t tof flS 3 ^ fi>W<P tolBRT *Tlfto 
C3£*f voH to© l 

^ftEItto Wt ^iCTRr *lft O^lt ^fcft *ITO CT*®[ ^Bf %T <IT % 
^T ^twt ^miwr i 

tod 1 ®: ^lOTi^sCgp^'stfwfto^t g^v© <pmcsr i 

(jpiwito 5ft «it^m ^pf^sf to«Tt ^t ^p) *tor gto i ^r?c*t *tot 
to «iiMito «& to <it % c^ ^siott i 

*|Vs 4*V8| ; *UMC*l4,C a 1 *II»||!iC 4 to ^ftlft W ^fSP# ^ ffpSftl^ ^lOTT i 

___ J 


































































































##55R 


4.3 (Respiration) 


cate c®mt w eiQnit »*r* wi <?i cr^ ^pim ^ »*r* 

(R3; *t% -5 1T?T, <R R«:f^s Osn/IS, I 4 ->lH(.<^t^olf^s 


#^r Km '5«r, ^r^R, w»n k**k% 

ws *i%r 2 Wsr ^ i risrt ^rn^ K&fik 4 swr ^ w i 

Jikeil^siESRFR '*t^?lt «tl'oli) ^N<i^ RRJ *1%^ (Potential 


energy) W KM i *fnRR TOff ^s ^ *fR?R *|% #<f ^®R #<R R^IFR ^RJ 
W# ^ « ^t I ITO W #RR?R *1% <jmt#PF ■*# (ATP) 

fct>l« ^ ^ 4<T? #?R *1l5l«^§lil '=Ffc$R W$ 2imw% -*1% (RRR I 

■*i^mrft?r *fRFR§ csnfH ^ <*r* £sr *4>ift4 k*$$?\ w 
^?r I ^ ®f!o«i CTt’ttM SWW C 0 C 8 ^R«T (Rtot ’tR'T® ^?T <*R* ^ 'stir's ^C?T 

-di>iiiifH<^ ■*i%® (atp) ^sf^s ^ i K\m*\ stf%fi> <tfk?j t^RRrfsi 24 

'^R O'U'® Sffi ^ 5 1 ^ vSlvgon^ ^^3 (*pl 'Q *tF®R '®|»g>R'a "tlW, ^fT 'Q 

^rsj^r^t) w Hrr ^r to c#t 1 r#* <?pteR 
■^R gtflRT R’PR ^?I I 4 &5R-RPTRf^ gtflRR ^1<1C1^ CTlf’fa ^llW^ lift's ^C?r ^R«T 

£JC<1J ‘ 5 tf?T e t'® <K3 <*R? ■*!% ^,*R <K3 I 


4 . 3.1 Tpvtt st*mm 

WR ^FR ^%®fl?R W5f%r®R font's -^R^ TJstFt ^W ^ ^1 1 (R^ Km 

7RF® ^7R VS ^S ^5R| 

(Aerobic respiration): <R W 2 t^?lR 2 »R ^ ^ 

^5 (*R%, CSflfiH 1^tv5, s Ri?R ^SR i£|1^5) ^P^#nR etlR'® ^C?I C0 2 , H 2 0 

■*!% ^®T^ ^RH® '^ 5 R ^ 1 ^Rl^s '^R^ ^Tt 'Q 2JT%^ 

RNf<4 W diRT 1 7Rt^» 1TO RRfii^ >^<M<# 


w 2 |HrR ^ ^%’T wtf^5 ^c?I >)4Wll3 6 ^ C0 2 , 6^1#^ 

38^ ATP ^■'’R <K3 1 


C 6 H 12 0 6 + 60 2 ^ ta>l ' 8tl ^ .»6C02 + 6H 2 0 + *1% (686 k Cal / Mole) 


oifcr 

































































































*0*1? 


##*1% 



j?y 
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jf/ 

FI 


C0 2 









f&af 4.06: 

(Anaerobic respiration): OT ^R 
VSRI^-^T^TI CTW S^m 



'otW 


t^swfa %?f etiR'® ^ RF»?) gj^ otM wt®rc^t3®T, 

«Ul<tfB«> ^5 ^sjlft), CO 2 WB ■*!% ^*lsj W, ’jpFT ^T 1 



-► 


2 C 2 H 5 OH + 2C0 2 

%n^r 'auMwtefl 


■*1% (56 k Cal / Mole) 


(3^«T ^ CWT <wl<p(£f^!, ^s#fas «|^|vs «JtW I 














































3V 


(a) *5 

^FTt® W Stftrtf ®t?ft *rtC*T ^pp|^ ^ i qMflBHt 4W3T: 

*|M 1: tifec+Hfefiq (Glycolysis): 4^ slftrim 4® ®Pj |ptW (C 6 Hi 2 0 6 ) ftftsi 
ufouift* fifam wtft® w ^ ^ *ti^ift® 4ft® (C 3 H 4 O 3 ) ^*tsj 
®pj atp (4<r« ^ ^ *im) 4 ^ ^ ^ nadh+h + ^ 1 4^ si^m 

'SMJ C<PlC*Hl 'OlfelC'SN.'IS Sic^l'ST-l ^ % ®f^ S|l$G<PN$ft»l ^Rl® 'Q ®Rl® 2|<t J l'Sl 

sm 1 aft«»Hftftc>M c®tc^ ^cstsimcsf ^ 1 


*lH 2: «lilfti5l^ C^t-4 ^R>: ^ sift ^ *t1^ft^ 4ft® 

*pftwfw ftftm C*tW 2 4>l<wfaft$ 4<P ®Pj ®IJlft^% c®r 4^l^-4 (Acetyl Co-A), 4® 
®Pj C0 2 4^ 4® ®Pj NADH+H* (®T«M NADH 2 ) ^ ^ *l1^fft® 4ft® 

csfc* ^ ®pj ®uifti?$«i c^t 4rofc*r-4, ^ ®rj co 2 4 ^ ^ ®pj nadh+h* te**iu ^r) i 
4^ ^Stsimcsf ^ i 


*lH 3: W (Krebs cycle): Sir Hans Krebs 4 wfi> 

®nfwi^ 4^ (w w^it ^i 4 «uifti>i$«i co-a ^d>t®iptc® stw*t 

4^? <a*R i 4 ®G^ ^«T ^ I 4^ 

wa> <u<j> ^r<j ®uift&i$«i co-a ^ ®p} ®i^r ®%>mit®, ft^ nadh+h + , 4® wj 

FADH 2 4^ 4® ®PJ GTP (ttMlWlftn |i^pn?ft) ^ I ^ ®Pj ®ulft^% Co-A 

m C0 2 , 6 ®Pj NADH+H*, ^ ®PJ FADH 2 4^? ^ GTP ^ i) 


*|M 4: sMI^am (Electron transport system): ^iwkg ft*# CT 

NADH+H* (ftsflft® NAD), FADH 2 (ftsftft® FAD) 4$ Hfc 9 ! OT^jFlT ^ 

ATP, *llft, vSwHfes ^(.«i<p5 r i 4^° CSfllft i x l% 5 PPf^ ^c«i<p5^ 

SRI^sC^J?' 'Sft|j ftc?l Shifts ^QW! OT ^ St*?! 3 ? ®C?T ■*!% ATP ftoftt® 

^ I ^W4fin SMI*®4 ft® ^ (ft2I: 4.06) I 


c®m?i <mue * ct ^ s^m 4® m wtft® ^ 

^?I C0 2 ^ ^ *nft 4^ 38f& ATP <PW 1 Ru>* '5|i^ c^lfD (TT^IcmI ^C«ll: 


w ’Pfm 


<Ufta <pg 



2 ^ Hi^ft® 4 ft® 

2 NADH+H + 

4 ^Pj ATP 

2 'SfJ ATP 

6^ ATP 

2 'SfJ ATP 


*o)1r 







































































2 ^ ®IJlPl&lVl Co-A 



Co-A 2 C0 2 

2 ^ NADH+H + 


4 ^ co 2 


2 M 

Co-A 


4 ^ co 2 
18 M ATP 
4 ATP 
2^ATP 





38 M ATP+ 6 ^ C0 2 


1 NADH+H* NADH 2 


*- 3^ ATP 


1^[FADH 2 -► 2^ ATP 


l^GTP -► l^jATP 


(b) ^1® 4|*im -*Ffa*5 ^t: 

*(H 1: 'apppjjf «rtC*T ^ M ^ 4ft®, 

m ATP (4<I 'SIW ^ ^ <U4i>M ^ ^mi) «iW ^ M NADH+H* ^*IJT ^ I 



4ft® «\< hv \ w ftwtft® ^ *mr ^ ^ ®mn 

RmmI ^t ^11 

2: *II$*]R>4 '501%®* Retinal: ^Ststmcsf 4^I$W4 <M*N>lR'®l*l 

*n^fw ®uft® RstiR® ^ co 2 ^i%r vsijHc<M4»«i ^ ®ijft® 



ct csnfrr ® * 1 % ft^t® w, ®t ^4iw® ^ *n^fw ®mft® c*k<f «iii<pR5<^ 

®oft® c%4Rt*l« ^im ^■*itwr?r ®hj i ^feiestw<i vpmx 



-m ^1 I ®1^ ®Rt® *4>iw« CTO 4^ ®r$ gC4lC«nl 
2 ATP ’IT'GTrt ^ I 

4.3.2 ^ SJnsN^^V^ 

(a) 4lRj4> JNW: ^IT: 







































































Vo srHtoM 

0) TORfat: 20° twPmiw* to ^ 45°c?to?tTO$’ic<R torito ?pr TO tot 
to i *w« toj torm 20 ° cwfaflR c«f^ 45 0 c>wf>Ri>i 1 

(ii) TO® ^ *n^to to® to co 2 'Q h 2 o to I tos?^ 
qfallBtM* W5\K TO® TO t*kril40l$ ^Tt® TO R I 

(iii) to: TOR® to TORI? w li>*llM> Rl®lto TO i fto WSJ 5 ® tott 

®rf®% to? $tori®c® w sitot to® to 1 

(iv) TOR: -to toto torr *tc® *rt ^tw to to? cro toto $ torf®c® 

^itost cron tor o 2 stro's co 2 ^®rt^t ?Rt to®? to to '^r ?r to$ cro ?R 1 

(v) ^14*1 ^-'oc*(l^'!»: <il^(.'© CC^-TO TO? <RC® CTOT '’SjTO ?R TOj^llfa *JR 1 

(b) TOF®fM sJ®R®: TOJ 5 ®^ 8|«R^Pit TOT: 

(i) *(l HJ*Mi: W SttoR TOJTO OTOto to C«C*t *1%, to 4?* C0 2 to® TO, ®R 
C<pIc*) TOfTOR *fam 'Q *RR 1 5|TO "TO PR«R 4>M i 

(ii) %TOTO: ipR 2ltoR TO® TOR? TOSto ^TOb® Rf|R®fc? ^RRSITO TO I 
®Ig«R TOSflto? to® ®R ®Rc? CTO l 

(iii) C®ftTO Wi: C®fc?, toR TO ®tTO C®tC? ctotTO? C#f TOP TO 

(.^kl <li)'* < P C®R C?C® '’SRCTO A.R c<il"t i 

(iv) tot? vR«t: C®tCR C®tC® TOT W gfltTO® TO® ®?C?ra C®tCTO ^ « Rialto 

4R? Rialto 1 3 7 R stflRT *lf?R1TO? 1 5RJC®tCTO'f®®C?®ltst?TO c f TOC®TOl 

(v) «5|WlH to: tosj ^SRto to it^® ®?C® 4?? <*M®tRCTO ®l*f®lft®l fiRTO? 
^RJ *llft?l 2RRRRI 

4.3.3 *4>IW* ^ 

W gJto?r to to #R? TO TOR? UrT-RUrI 4?? ®I$r 4 toblPl® TO I 
■*^T0R^f® CC^^CTO 2f*fR ?RJ TO® ^TO? 'SRI >»il(.«il < P'»iSXgRC c t W® TO i 4 SfltRT 
toe? tot to? ’ttofR^ c t RRRI TO, R *IWl^elM ^to? ^fR ^?? ^RIRI ferto 

siHRt ?i^[ rur i cto toro? £fc?n^% ^ « to wfw «i@Rtc«iw 

RtCR I R®lt (RC^S *ttc? (3 Sttot #TO ^fR8 ^RR '^C? I 4 2l1tRT RR»5| ^“W? 

« ^5R ^to R?RT©t TOR TOM ^]<iw<| ^jRj TO^3 TRfePsI TO I 





























































































<u!<ki>9*iI qfoicartrui *llcsr ^Ti 4W?r *t% ^*n*fpRr 

w i i£i siHssm 'auhwi^n ^r, ^ ftfar f 5 !^ w® i 
*ui<t>fi5<p ^twr 4 stem *ifar ^sj# fcvnfas *jr i # tefe 

<4 sifrtii w ^ i 'oi^i'o '^ j ic*i'fi <pc®i 'oijh(.<pi<j.«i C0 2 <5 trt 3 T i ^ co 2 

^ I’fra t'8'SW ^ I 





^tW: W £t§^ fafatfTCT *tffat i 

ijfi> sTfcSftlFH 5 , «llc.4lt»ii5ln, ?lfat?r 'oi’ojR'o C^Tt ^ 10 % 

QPftfeB Wt i 

^fi> **F 

« 'SMjfi>w> ‘*r c®n^r sja i **• 

f&f^© «iwfiipn?^ *ttfTO f^ 

wsjf^s feo 

-slHI-sl <pc<A 'W 

atm *<HchH jplc*w «tM 

<PGS ^ <PW foe's I ^Rf^^nsgs^vs 

10% ffco 

swt io ^fior c*rc*r 

‘*r fsf^s ipn?^ to «£Rc 

<pc<m w f^t?i ^R>cii 

iplC,*M ^ wlwlwlw ^ite to I 
<*rci* « ‘*r fpf^o «nc#fl»i?r srmfi* ^<wr to cp^f ipt^ (%c*\ 

9 f<C^ e t: ^CW V&t ^ ‘^’ ^ItsTlPlSlWH ^ot’M' *ltw ‘*t’ 

PW*«: qftfer ^T sfeT 'aHJl^i qiw 

«*rc* ^mtet *n?r i **r *ic*« c^it^it 



^T-ii, 4fl«R'aeH- ^-io^r G5Jf®t 





















































































































f ^ - ~— - ^ ^ — - - -v 

cspl-sil^vto ja^cH 'SjRwi CT'S^ilcs (Sterilized) 3,0*1 TrT?T i 1 5pH 

sl&fil <ul3>® '^'QUlrr ■^T < t s rt3it «iic<p i 

*t*4*\\ 

1. *1^ ^Nffs "3W C*H JIG'Sst 'SnagsR'o ^ i 

2. *lltffifll5lHHI W*tfi> PR fkBBT ^HNtFT i 

___ J 


(2) 



1. JiiG®ii<pji\CsR e t <pIg<p <10*1? ' 5 Tt*uc s r pRt'Q i 

2. JllG*ll<M°ISRFR ^IbRH #1 ■#? 

3. w W? ^WJW PRt«? 

4. J ilo®il^ aj i?C5f^ c f 'Q ^J j iG r m ^JC*U 4*1? 

5. ^s ti ^s ’SIW »N^T PR l 



? ) *Mli£l4 sq 


1. 

2. ^J10*1*1 'S|lG«lll>*l! ^?T I 


m ^^%ivsm ^jRn ^ i 


S^f 

1. *llMl4»*KCS|»H g|^R ^S ^ «5Rf6? 

*1# *1. 

’t. '0lfe|G'8t*1 ^f. <Pl4*1 T5l^-'q^l^'S 

2 . JH^H^PT Sifam W ^ ATP Mt ^ 3 ? 

^.4 «f. 6 

«t. 8 18 

































^ 3 « 4 stesfa 

3. fto A « B 'S'oum 

i. 0 2 «W 

ii. H 2 0 'R’fal 

iii. C0 2 

i « ii *1. i 'Q iii *t. ii 'Q iii 


VS 


4. tor x-4 ^iiiHJ- 

i. %s*t W 

iii. 

to? 

?>. i 'Q ii , *T. i 'Q iii *t. ii 'S iii 



fea x 

?. i, ii 'Q iii 



?. i, ii 'S iii 


1. 

?>. 4 Pi CS<1 ^t? 

*1. <5C?W1?? 

’t. tor a ^hhHJ ftsf? ?ce^ ^st ?iMJt w i 
?. to A $**iw ^tor 

filfolipsl ^]R> 3.CS ^5t Pcsfa'f ^>? I 

2 . *t*l? calffi? to*lt ’ttw? c^» ^ i «11 to »*ifct ^ 

4*Sl3 “if^ C*lMI?| I '614 c^|t> c 4H 'Slcxp Sf3t <PCS, ’11^ SS ?'Q4l4 «T«U '“1% ^McS Hill? C^T 

^t? c^to ^i?r, «it^e w «itoi? c«fc^ *i% «n? i 

?. C 4 ASIC'S # C4M?? 

*t. to"ll? ^ %*IWPBT 2 C«J^ C^r W *tto®r *1% ?? W? 

'stfWT ?JW3t WI 

. ?. t§$ SlQtiillb ?t*lT£p\© ^CsT 3§tot? 'SfCTJ ■# £fst? C*P«1CS '6t ttoW ?>?1 

«a 



m 











































^ 



^ #t^ «C5 «|fafr ^=ff £l«ll«M I ^ t5%* « 2!t% 

^ffaafct d^nt1«ri *U^ wv ffim tMMwu staim ^ i »n«Mewy wv *imf, 

*(R»«sl^Ht ^ 'Struts *(R» 4 «jIHdj Iwr i 


*Ojbr 













*ltR, ‘ s ’tf?T’IR J 


V<? 



4$^fW: 

Sivscis ‘ s jR5<i 's<f'© £|(.iil'st«?l*i ^’IN r l R’fat <p*c'« ’IR<i i 
SI^sci WaRSrft's ^ fagR 6 ! <p<io« *TRR i 
£ft%T ^ttWR Sim %*IRR 'S *tt?Ri 

*tmi f’mtfw ^jt^iit <jr^s m* i 
*itR srfr mvs ’tm i 

<^Rj?t 'oi'»i<i'stRvs c?itFR ei^f, slfowK 'Q slf^R R^fat <p*g^ ’IIm i 
faontojhRi 'Q R 5 (.°il'^ e i If apse's *m i 

'*t%r (£j^ <p]hf^ 'Q igjcrr ^fi 5 ^ w <p«t'© *ltM i 

<lR> "SlPf ^CVte^l (f^i£|^'0||'^) 'S <jfvto m C^f*N5R (Rifle'S) R) RjNjf <PO(.^s’IR^ I 

l^^ajvail^ \Q fti£|»pa||c*lS (VlH <P30I> ’IR^ I 

am ^ w *tm i 

R?PT 'S f^lt'oy'T ^-5^ fe^iR <P<K.'3 *1R^ I 
^ *l3Rt>b! 'Q %tt??RT $p <0t*&t <HC® *tm I 

*IRJ hMRR^p ’RT^ £ltfl'st^l?i v »l ^tNJT <mos *im i 

^Icu ^nsim ’Rt < ^ ^Rs R3 ?c<m ‘*11^115<p fifttil RcsW rrs® 


*tt?Rl 

C’ftf^W^R Sim W « ^R^Flft WSR «t^T 'Q ^Sf ^far *lt?R I 

ctfft&Fszm sim ^ fsf^o fsai ^sr«R ’tm i 

*lfWR (Liver) ^tW ^fat W *I1*R i 
«f?|Jf*tC?l?‘ '^It ’IRRi 

«ltR ^TWRR (Enzyme) ^fwt VMj|*M Wtfs ’TRR i 

^5R3R RRtt| JI^'JUl'SfRvo c^ff 4Rv vfRT SlfowR 'S £|R>fo*ll R<*fat RRffs ’tt?R I 

*lt^ll4'8C«Kl G!fc*fir f^KR ft® >1Ct>voH ^ «£R* WIM ^o 

^R - i 

fnc*i<5 ^8 ^ItC^tR ifR# vo|Rl<p| ftsf?T 'SltWR ' 8 « 1 ll ^C's 

’H?R I 

rwppw #<H*ii’n?T mm c’fi^m 

<P^C^> *TI?R I 

*<i»vlj>iHivs mm l^nr ft® >ict>v©H ^ *wr >itbvsn i 











































































5.1 'aliens (Plant Mineral Nutrition) 

'Sl'81 'sR 'Q < #‘ s ^ ®t*U »llfi>, *tlfR ^5$^T 5j^®f <pw I ‘fl 

W5i^ j^im *nur uti 4 ^mh^miw fcfaom ^ 

■^T i 4 ^*IM<.*i<i "si# <?IW ^RSt^ '^CS' ^T 4ym<p *lfast <J]R> 

^ft ^ i m 6 of& *\m ws, 4 $ 6 ofi> ^*iwprt tot 

"5M i6fi> ^IRR *qNR<p 'Sfflj (ii'^5' »sf% i ifl i6fi> ^*lhh<.<p 

ji»i|v^vsv»|(.<i 'oi'®jh*b^)f) ^IWH (essential elements) ^®It ^?T i ^ ^IRR^Tt RR 

*etcrr $fto<r -mmA* ^*t, *ii5k^§lii ^ <iro st«^ ^srj »r i wfr <rwiwi 

c?nc*t?r ^ i w$jr*i#r ^*n*fipnr to ^trti 

16fi> ^imRpBT RWJ C^tCTt C^tCTt ^RRR C#f Rtotf W W, 'SftRlR 
CRflRt C*M RRRJ Rtotft SJRR W i R^?p *(fjte Rto <3^ 

RtoFlR^lRl^RsCR <4 cuts* ^ R*?lT rchc^, 

^ Rtottoto^ Rt Rtot $*tmR i 


(a) »ulw*lPl®15t«i^> Rt ^ulc^l ^Hlnh (macro-nutrient Rt macro-element): 'Sl'sc.Ki 

^sito ^to w\s crrr $*tmR c#r RtotR ^r, cr^riff »uic#ift& 13 ui 4 > rt 
R jnaR rrt ^r i rjtcrr ^rrr iof&, RRt: HftcSiwM (n), (k), wm 

(P), <Wl*lf>lillV (Ca), WiMWPlillW (Mg), R*tRR (C), *feqi*IWM (H), ^fto?R (0), RM*H 
(S) 4R* CRtR (Fe) i 

(b) »il^ca»lPl'5l5c«*5 Rt »ifct<g>l $HI*tH (micro-nutrient Rt micro-element): 'Sfisw* 

^to^Rj crrr^rwh '6i^ riwrt RtotR msfrrr volume* vii^o* 

Rt RtoT ROT i aifeielftfetyurt 6fi>, RRT: R*5t RT Urcv (Zn), RjRRlto (Mn), 

wiPmwhr (mo), crtrr (b), ^mr rt rjrtr (cu) ^rs <a#R (cl) i 


5. i.i t(R> ^Hhk*iu w ^f^t 

^Hltk'in iS^?T 

^j%Ff 9jf^ ’5k J iJ i£f^ '3|f^|(.'St«i <ll^'a»®l C«t^ Sfcef I Rl^lcstl 

^ 'aifiNosH *nR c«tw sj^t^^i ^’fmR^ c«f^4 
RR>*| Wl Rww 1<fi^(.®ilc.<p Wt R,ww R?P# C^fR®! 
*nur Rt, tona c'tti'i w i <m: ca ++ , Mg ++ , nh4 + , no 3 _ , k + ^®jtf^ i 


*o)1r 



















































































oiir 


to, > 4 R\ rRhr 


brS 


fclfctu %*imw« 

'Sl'SCIS ^F*R 'St»u RR»S| RtR^ I aulwlftvSlSwitnis 

^f»i<p|s R*Rt RRT RCRt I 

•tl^ujlw*i: *il$c5lc'st*i l*i'Sla a< P '°wlPi's, C£ll1i>*i 'oils csplwlfwis y oi'©jl<rlj < ?k ^RRR i 'Sl'sci* 

mm ^'Rqt'o »iRc5icw ^ffwf tor r^r 4R? cro rtot RtftR rRto 

TO i •il^cSlc'stw^ toM RPT ta>lwlf«p«i "UK's R?T, ca>lwlf<p«i <ul^® RC«T RtR 
file's RRtsfR® rr i , #tr£i j '5 v s rurr*® rcr 2iQ»iiin R?i rc5 <4r^ i *t1% Ir^Irr ^ir ^it?t i 
RJMmPRIR: TOwfiill*l csMull«H RJ*flT TOfi> ^5t4 4R* TOT stfiRR WI 

TO i 4R toM TOf ca»lwlf<p«i ^ 4R? J ik«il<p j i“^5R e f slfoiilii RIRJ £p^© RJtTO TO i 

MfclHill»l: $%RR Rf feftfl&Ml RftftTO RR|W %TO TO TO i tops* CTO 

4R? cwi TO*rtc3r ^ toR%t i r&iPrir ^tro TO ctor w to i 

c^mRTOw* tocr $%rr f^RwR to rTOrir i TO ^ f®r« to ^tot <iro 

R^fCR^ RRlRJ l 

TOTOlR: ^R TOR TO TORRtR TOF*a 2tTO% I TORRtR #TOTO? DNA, 

RNA, NADP, ATP SFff^R TOto ^TOR I TOj^ TO W fcfalM ^ 4C<MlM$ R^R 
RRI ^TOR ^R ^R TO TORRtR TOP<a »3t% I 

TOR: TORR Rl^HaRCRR Rt?TOR $TOR, TOf^ RR% TOT 4R fc*fiT fR«R*N I 
grTOr torcrr ^fror TORTO I 

tfte 4^?TR tf?l4 ^fwR TORI TOlT TOT CTO TO Hl$(jlOBM (^TOrT), 
TOTO TO TOt), TOJRPT (ft^lR ^RR TOCTO) 2 *^ RR RJRRR TO TO I 

'Sl'stis Rl'alTO TOJ '5Tlt3 5 tf^%TI%^MS ^5^ ^frof TO»T TOT i CMT: 

J«k’ilRer: OTOTgft^ ’t^T 'Q TOWR TOJ 'sok’tlf^W TOtTO i 

^TO: ^CSTC&t, ^IWR TOlfw ^R TO TO?T Rt TOR sfcaRR, TOT RURR 

%R?rQ RJRtRR SfTO ^CTOTOJI 

CTOT: %%7R rUrTO R^f%T TO CTOT TORR, W\ RRRTO CTOT TOt^ 

StTOlTORTOTi 

C5#RC®TO: %R RR% RfeSlC5R R?TO?R TO (RtfRTORm TOTO i 

CjplRl: ^RRfR5 <<r ^R° R^tC®?r ^fRR TOJ «plR*i TOtTO i 

5.1.2 *(R> fc*iMm R^TO^s 

^teR CTOTT ^RtTOR TOR RCR 1%*R RWR RtWT 2fTO TO I 4 










































































































Wr 

*|^H (deficiency symptoms) i <fl BfBi 'qhul 
•US' wH ’Sfal wH "^R> tB’IIh’Imh «('eH <i«J<.^ i f^ES «i'ahefR'® 

•itH £«H 




aiMtertvfcftir 


•ift^ICBH (N): "tl^djlcwcui "^PT cjplwlIVi ^RJcw 

ftw ^i tsplwllwm ^«lw ’il«|fl ^ «J*i<p| jps 

w cspimiPH w ^fo*ir 

FWuifc l»l1 i l'8«|« 0T*fal *tw ^BT 
SlB»*llw* ‘GFISSPr* (chlorosis) C«t 1^, mlHlRe? 

WGft WStWQ 'QB *HW OT^Tf il^^Q QFlCTlf^T 

*iw c^t ^t -^fwi c$iMifaw cvmr 

<*rc* R'ai'sn *n*r, 'Bficv^ ^csr 16c*r 

<NW>ui *iftu}luit(44 qitffibftfttt ^^ *tf®T C'f'flwl nomi 



*m^mh (p): «m«mi&»h «i«h ^bt *it®r CT^^pir^uri *n®t? 

<ai4»i ^R» ^h «i*mR> *fl^l,^pT i e'?*r^ica‘CT^*tlCffi $Iiwi 
^pf ^Bf *j|i| wfil *4hl« ?$ I C^Brom ^PRT HlPl 
C5tN (JrBt WMlPM CTWt^ttT^ti WffiET*ra e f*£ , lflr|5T 
ftw wFiuwH wwi^ ^\n c'® a i*i fa>^ ▼«! ^ic*? •jt i 



*D5lPhrt*r (k): *(lHfl«ittn *tw?r w l^mrr 

■^f ^r ^w»t ^R» fit-R ^bt •tt'sfa Ptal* 

'SWR'St ^tlPT SPlBrtPPT *(W ^BTl *iW?T 

fonHiui <jcf m pft Tim *m *tm 

^itpri Sirens ^ isra? ^pr ^it? i 



&%k 







































fam 


Vb 



■h •. , ...y- ■■- «i 

i'vV4iB®rJ-5| 

^iHPlflN (Ca): wIctu ^irwHci <wHHiilc»n "qMw "Ulan, 

*iftwMqiil 4n< dlnlnmpw ■"iMw 'ilw 

i Tflaff^W cHcn »(Rcfctofs[f«iiJ 'qfoitwltw wwluftCTh 

1 ti&il! isr? celtflSH 

^51 ^ ■whPmlwi ^stW 'BlttWI WT, f^P*K 

^BT v il'ol« fail til 'q^wi^c°il nw *ri-n i *tl«1 ^ln, 

WlUrt *\W 'Sf'&CH4 «Pl® *3fatfl 4lil fcf&H wfani *1^ i 

HJM&iPWH (Mg): UlMCHfltalCM «MC4 £#lE4lfaq *JT 

•It ^BT ^Sf Jft qj«n*1 ^E5 i<TO aiKnl^WI^GfM ^E*T 

^1? i •TNsfir Pnn^wm "‘llti ^rtsr urtwlPii ^i 

13 

(fa (Fe): Cfai XNflH SNOT ^ *fW?T^ ^01 *1111, ®OT 

v H'b|h fa<ihi ^Nw 21 Hfc*& ®W*T ^H<pI vi mpIuIPh ^ i 

^lOTT 4NW1 ^pf *IW farf ^1T1 liR* (Sl&'^S'i 

Wn* 

*ll*WH (S): *ih<fln &ftW4 RRm CSIIIBh, ^wli « faBlRWfl 
HliPfa fcHlilnS. *ffl, ^llOT <sfl» CTlOT ^T®t awt 

^E5l 4l*WlUHI «(«|M *1fat ^Bf ^JT *IN1* ’*Tl»T 

^ ot*|^ ^fW pwr m i ^f& *fnsRr «Pr ^ ^cwi^ ^rnsm 

w!C4lPta i ^ffteRr ^fr, ifw? *ii®fir fa 

am ^ w *i#ww is^f ■smit pic® <tm, ?m tbi^di^ 

(dieback) 1 C*1 i ^IC*54 C^tt? ^ ^OT *IN ^l^fan i 


wln*i (B): OTfiFI whNlSknn "vliltiln ^lOTT wiv^li 5*tn 
BdSlflfftwwfr otIiHw* vm i faHW faille R1&H Rfatil"S 

<*RT fluic^ i wliivifl ’qwlCT ^?®t 

Pill ^ R'llW ^l4tM Sftuw w|*l'Bl 1 t 

'SIBT ^151 ^ESf "?IT tfRR W ^1® 

t*n)J *ilfl i ^Rfs «ni ^ul^.'o ^11 

s 


bsT-imr cflft 
































ho 


##5StiT 





CTO' CTO c*Tlc«i'Si 'oi'olw 'oi^hetR'o OT^It C®f?T, 

TO '0|Pl<Pl f*W^kn(.<P fc®f% <P?K.VS ^TTO I 

V_ J 

5.2 211% « i?S 

c'oi^^i ^ wjRc'o (,®t(.*i^, st»D ^rr^tr c*tsr o®^Pi ^Rtc j TO' 

TOJ 'S ^sf TOJ £|«jler*i i <4^ , TO<| 'StHcTO^ ©tipi's C^ TOf ■*!% frsf% 

to* i os\m isrt wtro toics w sK^m l%«a nwfeiFto RQ»«m to 

■*# ^ &$\ cisfw^i miumi, c*Mt^rt ^ *t1§?r statro i to?iT 

^ "*1% *ti$ , *ltR CSlW l C*PR ^ J '5 ^It'GTO' WW. C*Hfw ^«l Rfosi ■TOf ' 3 P1R J T <K?I, 
TOfTOtoi ^‘TOt^iT<.it*s tnc^c^om2tPTOfw*t% 

^ 9 1k*i W"lfe 'Q ^*tTO I 


5.2.i ^»ti xm 'Q ^ 


£|«il'st*i i 4 <p|'sr»J[c ff i! 

torto wv to ^toto *rto ^ i to <r*p ^pwot 

’tf^s i *hl«iPw> ^5^(.»ilc<p TO ^TOH TO i ^ ^TOTO*- 6 ^ TOJ <3 ]Rj TO>, ^ 

to ^tohm* *(R» ^*n®fRe ^it ^ i ^faro*t <to to ^tor top i ctor 

'TO <R $TO*# C#t *lfoHW TO, TOP C^ ^TOTO TO %TO TO i 
^IWi ^?nft «nwp SfTOs fro TOt TOTOTO 


(a) 'oilPN: C'ic^ ‘^PTT^R <£Rv * s Pii < ^R e t i 

(b) '“tTO: CTO ■*!% TOTO TOt i 


(c) C^ « bRferl^lii TO: CTO TO 4<R *1% ^TOT "TO i 


TO^St TO3 f^T *JTO?T ^TORg CTOS '®RJ fif^lW 5 ? I CT5R: 

(d) TOTO ^t^tPR: C3W ^ ^iwR i£R? «l!>il^ RQ»^|y tB^Rt 

CTO?n 

(e) TOt: <TO WX OT i 

(f) HlR: (TfC^ ^tlf^ *\w\ <1^1 <pw, ^l^llPf <pw 


*0)1? 
































































tot, ^ to* 




CTO 'Q TO I 

^E?T*T <Ml TOJ ^ililwn <il$« TOs ^<f>IT> %TOT*T s«i(.^, (.*ifl> (.<plc*il *Tf 

tfSfTTOT'S ^^fef t&TOH i 

(g) TOff (Fibre) ^t «!«■«*: ?tETOT TOT C*TITO TO W TOTO TO 

4\<R "5H toWBT Wl TO I 

(a) 'oilPH (Protein) 

wito cTO^-wtor tot ^r, ^waitTO, TOsjeto to* hi^cSiwh to TO^s i TOto 
w i6 to HftdjiwM to* i ^nto toh TOro wra, *m*«w to* 

«IE<F I HftcfilOflH TO* <TO1$ to«lto TOE't «llto*l TO*?JT « c^ 

TOT< fftw TO*rt i ^ lt tto HfccSlMM ^ttoTO to *tR>R«Blw 

v oilI^i*)c<p toH> l^ww Rw&il ^1 ^?r i 

^artto? to: to?t croft to, to, to, ^ to, to<r ffs, to, 
ftTOtro ^®#r <ro* tost ^ito *ift i to ^nft ^nto ^ toeto: snto «nto to? 


*nto ^tto: TO, TOT, to, *lft?T, TOT, <pI®i«tI 

st ^ ^®jtft snto ^rito i tos tot (fteto 

toiw% 'oiiivii^wi -npGTjt TO I 

^tto: tot, ftrotro, to* flft toft 

^tor^lltoi TO»TO?[ TO'ttTOT^oT Silftw 

^rt%TO ^fTO to *^to, to®t ^ito 

£lcf l®?*ik TO TOf^ WTsn^TOt (flfTO •Tf i ft 51 ^ 
st^s^lE^ 5 vSl\8«ar ^rtfro sfttor ^rffw jig's 15, TO^T 
'TOfttHl (£1to *ftfas *rf*TO TOtTOH 

«iw^ TO?!, ^ *T ^®lto '51^'ssr ^tto TO*E2T TOT TOT TO i to$ TOs TOfltot <4ftfE®S 
TO^’Tf^TO \5GsiTOrfflj *tfroto To *Tf i 

(b) TO^t *t ‘pIg^KRw^ (Carbohydrate) 

TO%Srtol TOT 1 *tto TOT TOT? *lft CTTTO i TO^TO CTlfTO totFT TO=T, *ftCY|lMM 
A TO° ^(^IC'SrH i toTO ^fr, TO, TOT, ^J*T, TOT « %ST TO% RR>s|^ TOT TOF i W 




















































































fr* 




Wf |WtW, ^ •'Ul^cDlsr, ’R, T5ti% "5H ^Sjtfe C^ v » 3 ils (^ ^s#t 1 *R%'Srt'lR *iKFtm 
i *iWir% ^iw ^t I^t 

*msR *fcr ^ to* <??» i 


*t#l 10.2: *fi%T Wlf i lR'o|M 


«lft 


ifl^s (Mono¬ 

saccharide) 

' 5 f^RT?' ftf*H? 

*r% 



ft-'*famT (Disaccha¬ 
ride) 

nwRURRtf? 
Csi^rm) *Hmt 

«bl<pd3|'St 


Rf (Polysac¬ 

charide) 

(^#Rm) ^ 

C^'0 J lh, gj%^®R 

^t=r, ^i6r, ^ ^pr 


2f*fRs *R,Rt»[(RE^'o|Rsl <?^a*t? *11^ i c*4's^ll<i ^eer '5?5R ^ *f I 

«lR«ll ^t«T, RtI?T, «fl*[ $\oj|ft ?H^t «fl^ i ^Tlt? *R *t?% ‘‘ift’fR 5 ^Rf gjc^lesr *fft c tvs 
^ i %'*t^t i£R^ ^ RfWf *3«T <#*Ps ^C?I flits; ClWm ^5TI 

'Sim *#<2^ ^SRJ W RW<a tP'rt ^fo*t ^H<l^ ’ft W ^ CHPR ^sJFs 
*ftmi 

(c) Coed's) tl *m (Fats) 
tiff 4^sfi? «ltm tolRHl ^tf=T, 

^CftlceM, wiftioeH foul M* 

^jj 4i«r *wi w to*iM <mi i toiRRfl? 

*II<P^R|<.\S «t(/ , n j **i je f ®ftW, vsl^ 'o , $|*T 
*tm *rt i onc^ Ret? Tjfrf «t»il ^llc<p i 

W&l ^ CWT: V|R*^, RR* 

C*tf*to5'Q "5^ ^Rt slft^ i ene^s 4 ^ 

*m ^ttsf «rt^ i « uHficqn 
vpffilrt gnu f^*r *|RrR <wmR «fte^ 

(<pjhR ^it sflFlwc^ ■*!% Rt*im 4R# 4w) i *tmm co®r Rt ft ftm Rmt Rmm c^*f 
^r, *u*t iflRr ^RhH'q Tim i ctrr ftm cror ^iwr ^?r esm Rt 



<*cOir 












































































*!W, gfggw 


^ *piMit>«W gg, «£jw g^flgf^s cgf*t gregr gig i c^tw <??nw feUfe ‘4’ 
wnw wwg wiwilUoo wtw feSfe W’i 


Wt W^glft cg^rt^ ^ ggtgg, SlvB'asr cg^’Wtf liRs Slfet cg^’Wtf i 


cg^*|*f|<: ggfe, gfggt, fet, gwg, 
^ ^itg Oo®T CStWCvo^T 

gjg^lggw^g i c'al'sut'oc e i*i gtgj gsilRi c®g 

^<S,^.^\SJ| | 


stfet cn^rltK: gfg, ft, vsh^l ^oilfo stlRw 
cg^wtfi tog^^^cg cg^fewtw, fe§ 
gw wsx*1 cg^wtfgfc^ gr i i^’Wtf’lfeo 
w®g%r i gfe cbw gjggg <rcg ’life ^*tg 
«ttg i 4<mi ggg gjfe fer 

50-60 Sflg ife 2|CUl'Sf*i ^g I 



fe 5.03: OWl'olg *IW 


(d) giHMN gt Wfe (Vitamins) 

^Nw^fh e?*o slwilefe R>i5|Pic , i^ ’iRigl*! ^ glgfgj ^c®t'Q <gg wgppftg i cim.3 
^fgg 'st-hj 'G ^*g gwtg 'Sf»ij Iwi^rigg 'oi's)h-1j<p i ^gg giotJ RRjfj gsM* ^W ^’IW*T gic<p 

gtg^gggw cslw st^gl^ife gi'agtgtg i vocg Rglgv© foSlIgiRDi gwg cgsg 
gtgj <w^ I'»i>lPici*i 'oi'»h'srR'o gggjt cggt c^r?r i *|gg#<gg wt glglw wWlw ^l^lw 
cic^si g > l'ogl*H <pw, <4g*iR> ^gj ’l<i*® xiiSc'o gicg i 

1'o&iPmm> (site wtg gw gig, gfgc© R>i3fe 4g? gfe© wftg t^Sfe i 

t>Roo ;gg%r RjSiPH 

1^6fe A: gm, tft, leg, gmg, wig, g$H gfe gwggfw, ggt gw ^ojfeo 

Iwfcfe ‘^’ giegt gra i 

l^lfe D: ^g, %g, <pPi'srl gi g^s,, ^gw^s ^gj, gic^ cog, cstwi c^g^sjfew^ife 

*f®’ gfiwi 


o 


feElPH e «gg? K: ^tcg ^fife gg gwg <ww RjUiPh W’ ^ ‘<w’ ’IWW gig i 
gfeo ®g% RjUiPH 

RjSiRi b: ^5, cuR 1 ^! gig, 'Stfoig «t®i wsi gt gig wi^l, w«f^s <wgt, g^g^ig, g^g, 

































































##55|R 


fRRfa, ffemm, feR Rfe rt r^, -5*1 fa, rkr, r^s? *iiRR«fe 

^ajlfe fcSiivw Ir’ rhr I 

R»i>iPh c: crrirt, RtRtfR <r% rirrm, wrr, rirst, RfatRpr, to&r, ^ririrr, RfatR%, 
^m »ii<i»i 4 st ^®jtfw crr fc&iPH *Pr ri^ri ■Jim 1 


(e) RR«t rrR (Mineral salts) 

<RW>N « 

C%, >iH*H'Sl, R*st, CRlfo*||v|, RfclPfoft, «||uill^H ^5j|pf RtCR 1 4 

$rrir^:r ^trrtr rcr rt, ^rtri RtRT « viH«icnc4{. feR RfeR ^rj mufa 

RttR tipi's RCR RtRt fetR <4R? ^StR CRfcRR RR«t fcsfR RCR 1 RTrsT RR«t <RR R&R 'G <R£5R 

^iw®fH Rtw %wt rcr 1 rIvb, r!r, cRft, ^rsi^r 4R? rrcttr Rk*TR r?rj rIrw rrr 

^<pR> ^Rfef^RNM 1 ?|1^R '5^1‘ p Rt, CRf*! R?c<pIm, circ<pIc*j RlPi^ RlRIRt ^Wfn Rftt, ^RR 

« r*krr 4rr ^st ^tf^r rrftr fern ^fwt rw 1 

Tj*f, R^, ^iRt, RfRR, C^f5 Rt* (RRT-C&RT), RTRT RRR WtR, R^St 0>v5R, RM *ITR>, 

RT<F ^5#f <WMPl*lH*KI SfttR Wf I Rfe, R^W ‘1M>R«fa, RKR, feR ^^R, <Fg 
^ ^aJTfe CRtR RtW 1 ijR, RT*, 'Sjts^r, RtRtR, ^TR CRTR* wm RT'QRt RlR 1 *IRm RR«t, 

fi^R, (rw RtRTR, rPtr, ^1, ^itm ^®itfe crt^rtr \ rt^, rrr, rtrir, ^tr, 

RRT, ^1% ^RR ^5J|fe *PlPl?iR RtW 1 'Rksilfocis ^SR RCRt RflgfsN* 'Q Rt*, RftR 
4R? CR^Rl 1 


(f) Rtft (Water) 

<#TR ^RR RlR ^1<l*i 1 *13*^13 <p|(,«t ^sjffetRR RCR^ RtfRR *RtR 1 wcro RR><i <pl(.'sr 

RtfR I CRC5R R&R 'Q 'S(v»)*«lH RR* RtfR ^5t '5«TC« Rt I ^IUCIW. ^ttlRR 

fa ^Rt rr, <rr r^r, <rc^r ^srsj^fR Irwr ^r? <rr cr^ 

RRt^f iR^RR 1 

CRR R^R: (R^RCRR R^R ^R? gjf^RtRR RtfR ^5t (,<p|(.*ll '®I<HI(.'©$. R^R RR l (i|<P'St *1 
“^fRW RRpRR ^tfl^ 'Q'SfCRR 50%-65% RllR I 

CRCRR ^T5p«fH RlfR <^)'©1'® (RC5R ^si^J^sC^R c^lc*ll RtRlRlRR 5 t>«ic. v ® RtCR 

Rt 1 (R^R RtfR «h<P^cR RM R^R I RlfRR '®R3^ (RC^ R^RSPIRR R^R I R^ R^RlflR RPR 
^RtRtR ^R° ^if^lCSrH RlfRR RWJCT (R^RRR C’ffetC® RRRI (RC5R RRR *)RRR RR RfRSf 
RRR R%|R WRIR RfcR I RfRRTRfR RRl ^RRtR Rife R%|R WRlR ^H«W RR 

feRCSfefeRRi 


*o)1r 
































































































■m, ^ 

CTOS' *jto wf WHTO w TO I ^®PJ 3 f, ^ 5 Jlfw *jto 

’ttofa to cro cro stp toro <tocTOTO'sftn 

^to gtf^T cro cro stp toro *#rto5TOi ^rwf, to^qtit, toarc, 

^rsipf ^ 5 ]#ft^ipir *nto tonic,* sNto toi to sn^sro 3 * <n%?r fato 
2 to?r *to *H 5 T srom i cw: crot Mto to# to*tf 2000 fac*ii<wito 
^.G«1, ^>IS tlPl<P 2 PiiSls *HfTO £|(.sl®t*1 TO I 

(g) , *tt 5 ir tof (Fibre) slwet 

^l^wihh toslss*!, ' 3 T^f%, wra oTOT, *jfa, %i TO* Sitos tot, ^ 'Q *tlTO tot siTO 5 i 
• flfljFI ^fT® CTO 2 il&kss c^wlst TO* l«p#1 1 TO 5 CSTO »iHsctos tolWI ftto " 3 TO, 
c^wlst TO* sic*m C&fa Slvsws <H^lC*ll fcto 'TO 1 to®T '*R% 1 ifoltoj, CWT: 

*1f, to®T,tos ^ojlPt c j i«a i c«il'st TOffi s»sc'» *ITO 1iTOj "sH^p TO? 5 ! < ps<.'» ^TO ^Tt i 

slw'st *1# C*ITTO <pcs TO* >iot<i *ltot ^P*t <pcs 'Q ^TOW c^lc* m PwMw ^TITOU <pcs i 

<smw& *t\m fam TOto <f$c^ *mro#r ctof *ttoim to i « to to, «u^r 

TOfa ^IIdiIPis <wMcss TOt^t WtTOC*t ^T 'TO i ^1*1^$ TO? ^fT®T ’jqtTOTO 
TO? to '5f?|? TO'Fst ^KTT TOW ^P(<Pl *tFR 'TO I 

5.2.2 

C*lt*lWl TO# TOtolTO TO?T, TOnsfe, TO35, ^t#? to&tl^*l TO 

iTO* *pItoIs 'or®' 5 « ^llc<p i (£)<p'st*i R>c* 1 ls ?t R*c* 1 l^l, £ft , ^sss j s > 'TO'smi ?t a#®! Is 
TO*lPl*l ^ TOC*t CTO ?ft, 'slfaTO '*ttol? <#TO TOTO C#t, TOTO to (^1 

to to mi to ‘ s toro *n<»>i<i^r, ^rg»r, ^nto ^ *rmj 

^iitoi <?i TOito toito ^ 'TOs ^rto ^ ftoto ^ i tor ftota?r 

btol^lll ^fmj TO to to^t I 

^iiwitM toto siuii«t^ii ^rto attorn cro w 5.4 to toito? ^nro 
OT’itM '^^Tt 1 c*rtm "to^ (Tf*!, toitos? w ^rtro ^si^nft Pic&s 'FQ^t 

I ^SCOCS ^vC*f ^®, ^ <£1^ I tfl^ft <^f*t 'TO' C«lu® TO 1 W 

TO?T ^fSX*f ‘ll^sfet <£l^ TpspjeT i ^®, fto CTO ^T CTO TO I "STt^, ' s ltv 3 T, 

to, ^f, *lto, ^HT, ^ TO ^3 ^ ’ito'f cTO to 1 <^©®r, to's f^totTto , <lto 
>mcto ^ ^m\ 1 qi>iiiM g|R)to^ to ^tj toto cro to to, 

^ vscs^ '®il>(sl ^c.'st -m Pisli>*i < psc v ® ^llss 1 c<plc.*il C*IC^ '»lt«il ®iMc°i 'siNsI '®ic,*i < p 
^ Cto CTO (to, ^qlc^BT '5f I 1J ^ '®i'»jh «IM TO I to ^l^lcns TOto toto ’itoW 







































































































ffcsi 5.04: *rmj faifc 

'0)'Ojl J 1 ^ x 5 a 1 C'® $1^*1? Rial's ^ ’ 3 T S T?T CSRFF b«10s ^ I 

5.2.3 #f^t®lT (Principles of food habit) 

*lt*rT <1!^!$, ^T, ’^It^rT Pi4i&*i ^It 'Q ^sf ^?t Sf|^> ^h*i*iMc*l*l 

*25*1^ i if) iSHI ^1 F®v|H| <tf SfcsJSqRT *TRT ttR i 3)R>»lMI *Uf 

SltWT im *TKra<r *|lM^ ^n?f ^5#r 7FfW CSW 

*I^IW5l Slt'BM>fi» ifm* 0l5M *R?Sr I 

^ *ttwrsr£#t% 

(a) ail^wn WU S|Ulleri)il *11% ^ItRlPRT «l^ l 

(b) ■*f^T, 4 <r ^piti® <s if^srr c t '5rc®r ^ i 

(c) ^ jw% foSifaH « rntm <rt c^mi* (*fi^i?o ^rh?^ wrt *im 


^o^!r 
















































m, ^ M 

Vs|pM>l*l ■jr 'S StfcFt *1l<fr>i<lQ? ^us ^ l 

(d) Wtt wot £Wt% *tQsn«t <#? ««ifiw wt «tm^ ^ i 

(e) , #fT '©i<r1jR ^R^ttSJ ^ I 

^**t, W 'Q ^© Hwil’tW >SRJ ^t C<PlOll Q^M (?^ i 

■^f ^<1 MiQQ1tS '01^0^8 '©lQl<pl ^t CT^[ *lQ<P' v fat ^3t 4^5t 

Q*hj i cicR5i & 1 Q. 1 I, »i^«t»i'»)\oi <£r? < 11 Q< 11 Q<P w?i, 4 O^fiS Q^n Qc<n>il <pg3 

^<*PtR ^t^l^ ^t <?l^[ *|Q<P* V HI <P*X.«1 'Sf <j|<'S<l»jft I <P*1 lllQ Qw ^l^ll ^R^IC'IS 
C5^[ <lQ^M ^ TO; ^ WtW C#t TO*RT W0<I *t0^5 TO Pf|ft 

TOt Mw w toj viHi>i<p\oi «tm wit 1 

^Iknj* '®lPi<p| fcsft 

*ltOT '©lPl<M fc©Q?t ^5RJ W<tM R^Cil^ fep Qc*N ^ TOf SfcTOR 1 CW: 

. ^Qw^f^t, Wt, C*Mt « ’•tlftfw w«ft 
. tw VMjV|H W 

. (TfC^ W£tf « <fet TOJ etuil«ri)4l ^sttfal >ld<ldl< Qfo^xMM 

• Wit ^iQtotost Q»iJiQ*i, *tfro wt 'Q *tt%r ^*tf*®if^ 

. to?, TO^teTit« TOflm tow m 

• *|QWI<T 'SflfSfc 'Q WFR^lJt 

^t#t^M i#pt to 1 4 c«n^ c*m ffifro wi^wti TOtst^r <iQto « 
<pjhQ DlR.il j i*H(.<p *tt?t e tt *ftw 1 


^lpN»l (a): * ^ttfQ ^N^lQ|4l 

<335 'Q *ttf5 C 1 ^ StRRws '5f J U £kiil®t<?k WMM <P)hQ C*lff© '5^T '©|Pi < pI« 
$f?|f^© <lQTOl ^tmj w TOff© ~5JX 1 <1^©t «<W *©*UHM<M3) *ll«ltm TOJ '©iRQs 

tw steam ^ 1 froro « ^ cw™ w ^ttft <iQ^te«t ^ 

C*t^TQ &«1C<11 


^fr-i's, •§i<R' 93W- w-io^r os iR 





































































##TOl 




«j#TO 

*il<D 

TOlTOm 

to 

*#emD*i 

(To) 



^#smfm 

(stm) 



*#*ift 

(sim) 

(sim) 

*## 

(sim) 

*IWiei*ll 

(sim) 

l^/TOfl* 

20 

25 

30 

20 

22.5 

25 

far 

to/tot 

1# 

30 

i# 

30 

1# 

30 

i# 

30 

1# 

30 

1# 

30 

TOt*^ 

TO 

40 

40 

40 

100 

100 

150 

TOM 

60 

70 

80 

40 

40 

100 

TO[ 

50 

60 

80 

50 

50 

60 


150 

200 

250 

100 

150 

200 

C^«T/5# 

45 

50 

70 

25 

30 

45 


30 

35 

55 

20 

20 

40 


(b): '4*«ll(Wl4 TOm ^]R>TO 

TOlltH0*1« TO<H TOTOtTO TO^IR Rt ^R»>||W5| #% TO 4 TOfi> fcof% TO 

^.wic^ i <*# The Institute of Nutrition and Food Science (INFS, 1975 ) <p^<p 'S 
sRstf*t'5 TOfi> TO i s# 100 sltsf sj^-lwbfi TOlWfo fofaoa <wl®# TO TO i 
TO# 'SIR •q>i'»l<.4 <R^ TO^o TO (7# TOfc?l^ R#t TO i 

















































*tmj, 


*tN (100 

gram) 

(fet.«ikjhfi 

■&1«T 

346 

^ (^t) 

341 

ClM 

360 


343 


48 

c’H wi®[ 

97 


28 


26 

(C^) 

60 


24 


30 


27 


26 




*iN 


(100 gram) 

(R>c«i1<wH9) 


96 


273 


111 


89 


114 


173 


109 


194 


67 

■5^^ (^) 

65 

f^f 

900 

£a«T 

900 



.h 















































Joo 


Slt^ Rc*N »iet5) Ftc® rw ^cil: 

• ^ ♦iRw^N « si^c't? rsri hR^>|«-hRd^hvs| ^s?R Wft i 

• *1#*© •ifikH *ltft *fR i *ltft , ai^ - l3^ ^fi>oi *1R RR i 

. T»|i>^t ^Bf -||<p^«)Rt f ^MV* 1 *W i Slt^faT ^N^lPl4l4l «fW 

^H"IR i « l^lltH^ -»l1<M«fe ^t ^ i 

l£|<p<p <J^ 

f -----------”----“- 

7 Ptc*w ^^)v» , *tR5ti?r <^R s fl> '®iPi^*i &®fii ^*w mm 

RW^rcr^cs' wiRc« ^*Wf*f i i i 

5.3 »(%* W|WHl|fi» caw 

(a) *fofcR (Goitre): 

Stride wtf *m® TOO Sjfe?T5 
piwM wH1m» r^i 
*nwiw fBfwlfiwtPT *BP>R «Tfc*f ^5T, 

*raUm ^ i fttem, 

SRR?R *lfolUIWs fC5T CTOs «itw, 

pi^piI *1«iER «h i ^IRR, ’RiJR vH^bivs s|RbR 

cm cm RRtm r, to v^mcs* 

RRjsi tafi’R tiR rrr 6 ! ^gsfapiw RRtR i 
•iRt s»h& fc i Rt.^ *ttw i ^Rlw «il«ilf®c*'Ui 
'oj'oh «Ri>R^it <1«r*ta5? ^rj^t ^R®t i 
c«iot *jc?r xS^rt to »ro *tRfcr <*i*irhi mlTiw 
^gif^T to <iRsm *r^ms^rt $$ wot rH ctotoi 

(b) al'o^HI (Night Blindness): 

Iw»11*m «i'o1m C5W ^Fo*!*® ^01 wwl^HilwRiil (Xerophthalmia) *i1W CTO ^5 1 

fel»1f»ii «i«h ^T 3jFT wHlufl TOt « '®k'©1 «i1^co *ttw i CBttalTOjNroiR 

^5 OJfR* 'qiuli* Vl4l RR ■*l4l*i*) Rl<?l RO^ <||\b^»H| i RRR*fa ^ ffic^ *0 b ^wm 

1 a t j 5PRw 4 cm «PhJWt m\ cs\m w (Rt^it 



ftar 5.05: ’1 s r t 1 l © 



$o$br 












































*o$1r 


atm, ^ 4a? ataaw 

'oilc.«il(.'» ^Sttat <?NW ata at i C&tca ^T‘ s t 3 Tf <FNt ^It?f i <mtai>f <afl? caca <pRi)l t’qhlcu 
am am i atwtar a*rr caw ^ a^ca ^ at aasa atarm cerMUwbMflmi f^tfaa *4’- 
aa t^f 'Qia slwilta 'stcat aa <ata 5 >v»|ns alsita at ^sta <pkl<plR. c^ffca caca ^Riil 

StfoNtaa 'OK.giaSta ^|vb| 'i>||<| (,v®a|«1 <PSl*l «llc<p at I 

4^ mta StfetW? W foSlfsH ‘4’ a^*f atm, CWT: an^?r *lfW« <^a, <pfawt, ^5f 
“lla- > l<lf'ST, afea a*a 'Q aat®f (ama 1 ®Ttsr, a*at, faft> ^m?t, ap5fa ^SJtfa) 'Q aat-CCaf ata 
at'sat $fiwi 

(c) fowfca (Rikets): 

4fi> wtcm at ajimt&taarntfm® caw aa, fe&iftw *fe’ 4a ^ica 4 caw aa i ^rcst 
amataam 'Q wm cama, ate « ate afo si^te a#?mim anw 4^ feBiftia stmma i 
ija, 'SIN 5 ?, tea, <PV!9ptvi)|^ 0®a 'Q WCa Sfp’ teblfrl te’ ateat ala I :3 JCaa ^5lte 

mate ateta »>iii«a ^ wsrr atat wicaca3«a caws 4fi> teta aa, wa wwm 
fefciflH te tetaa caa mate a?afite aa i 

cama ateapat a'sat, t^te fca ateat, ateapat Rc*m a>w atcaa ate caw ateat ^sjtte 
4 catcaa aaw i 4ate? 4^ call 5 ? 'oicia* aaa cmaa apical tea* atw at, atetsat ^®ta am 
ala 4a? <mn*l a^[ am ala i 

te’jma aatw atasitw tefciftw te’ a^a atam ateatw am i mN 4a? «hhiw c&w 
caca *mi\®a>c<i> teiaw calm aNt astern i 4w ^alwicaa ^ite catte atem stetw aftca 
c<Hcactea«i caw teSifsH #’ ^sfa aa i taafa^tca alat afa alat faa atcar at at? acssa 
anac® cuw ataca f%?at %rfaa aca acaa aitca at caa aca ^ aat^» ^alcaia am at 
4a? 4 ataca 1%6tfaa 1w’-4a ai^ta caat law atta i 


(d) asiaj'sl (Anemia): 

^iisinaa cacaf 5 ^^ •iiDcaa cro ^^wtar^^i 4a# atataa caw i a« 4 jaj^i 
cac^a 4aa 4^ ^aNt, aaa aaa 4a? 1a®twca w %sitcittfacaa aa^5 Nt^»tf%aa ^$aam 
a^ca am i atcma "^pij batata cam, *pfa<p wtfavs, i^riaa la -12 ^©jifaa ^si^m a^ca 4 cata 
caat am 1 a^m*a^©m ■*wtfw a^taa ^ftat cac^ 4a? ^atatcaa at^i% at awQ a^m*a^®t 
aw atca 1 wat?aicaca ataman calc^ aiU^^Rv© ^*^®t c#taa 1 l^pyaa, smtataa 
^a^p aa^t atftcaa ( 15-45 a^a) 4a? a^itcaa 4 ^ cata cat 5 ? aa 1 catena at^t^ta^® 
a^m^wt at a^iawt fat%a a>taca aw atca 1 <aaa, ^rsjfaa^ aiaw a^ca, ftaa ^n^aca, 
cata at^® atm batata aftca aama^tca caifwataw, atwf*pjat a«aft atftcaa atwt 














































































##ssta 

G«tIg^1 9 tf^5jT c t am 3|1WT, ^TSa^Sfef ^l5c«n, am aa^t f*t 1 5p^' atWJ a^fas ataam g«iIg^ 

'3|'»M aca i ?^[TO FmPiI^s a^a^cat Caat Caa: Tj^st 'q^o<i amt, ataiamt, aaaat 
'Sta, ^fel, CStC^ «l*«qa>la O^lt, at'GTTta «T|f&, ^ *jvpp5 Wt S.'sjlR I 

4 cam afetcaa ^ai Gatea^m rnimrnr, cw af^, aka, fea, fNataia, marnaf®?, aaafi>, 
a^a wla, cas^aa ^5 care aa i afNa a>ca ^are ^>faa at fwata-^a a^ama lafw ^ca 
fflHha* ^ia caaa amt ata i stcatwa ^ca vsi^ttaa aala*f ^atft cate; ^awn^t «^a 
caaa a*ca <*te cam stream amt a$a»ia ^a i ffiamarea aaia*f ^tet awa^a tefamar 
amt ta^Nraa* ■sre atca i camat a^a^f^ta ^aa fa^ aaa (caaa: ajtatcafaat) acaca, 
caarca staffs ateta cate®nfta ^a at amr sjaa amca caffi caf*t aca ac® i 
^ a^ra^ta fsfamat ^ amta wnm ^ta afo? aaaa fa®fa amt ^rtaaj^ i 



^<p<p ^tW 


a»N: mtmt a**i'© ^ftaaamca ^)R5a '©laala taaca ac^sa^t •’jjRJa aca*j cate5ta 'oram am i 


5.4 ^*1% 

'aiaai ania, atai flatware 'Q a% caa i afaata ami ^aiah care afaata 
■*tf§ atsat ata, ^taar fa? cafi> wtfa? aaata faf%a batata care ta*fe afla afaat®te 
f% w atrea ^ ^-atatcaa acaj ^ *ia%, estiva 4a? bRisti^a batata a% fare 
atca i atfa? batata %af^ ■*!% fare atca at i 

aaatcaa cac^a at?acaf*t aaatcaa aaca atetaj a?ca i at?acaf*ta anaca aaaat aac®, temre, 
■^re, calcic's, aac^s t^ttfa aac®? mt^^atcata a# i at^ac-af^ta 4 aacaa ^test ama^®ta 
^aj # ataata ^ aa^ ^a? c^rt^ta a?c^a statacn aaaaa ^a i ^sat?, at^ac^ a^a 
caf*t a?^f&v» 'Q gfatfa^ ^ca, a^s w caf*t aau ^ca i ^ aac®ta ^aa fasa a^ca a% 
aicaa a^ata i w ^ H$\, ~m t« a^vst at ^aca a^ aw^aat? 

'oilaal afa c<piwi at a#, aca arf%, ^itatcaa atcaja aaaaa ^a, ^at atca, 

t^sttTO warn a^ aa^ ^a aca aca ^a 1 ^ ss ^'#»tca? 

faatatamta ^rtatcaa atf^ja* ^®t-aw®t caaa at aast a^ca at, ta^ ^snatcaa am-stata, 
^a^ &«ic’« aiG<p 1 ^Gna a lea asfsH^ caf*t^G°ih a?c^t 5 a-£tataca aif^ ^tw aifa^o ^ 














































































i£T^ < # <> ft^ 


Jov© 


<Plc©t$ ®*R'S *ift ^J?I "TO «TO I ^ '*1%^ wHR’tFF *ift TOTI 4TO»T (.«ilc<P<i 

til'll 4S lt%sit c f ■*1%^ Skill's^ ®f 2f*ft^T© ft# "TO^ ft*# ftc?R #ft lnft<P 

•rtfelcsRr *rr « siro \ cros ^rt *ttf#^ ®irot « $*et8 

<Wl«#S blftll ft# TO I 

5.4.1 *ft*tT *lft 

c®ftrat 'Stft Rfts <u.*ic^ i <jft $*ft*!R CTO 5 ft® ■*# to^ ®t‘ ! i*# i ®wft 
4TO '55^ TO# I #Mfta3|(.1S 1 to<.< 1 4® ftMSjffi (1000 Sffa) ’fife #3^®t l Ws 
(Fifttst® 'to® iooo <p)hl^ ^t i ftc«il<wl«# ®TO? stwlsti ^ i ^ftRcisI 

*# wMlwkl 'StC*1)'S “<whft’ *Wfi> <PW ®l(. < P r l ft*^ £|^'©*|W ^ICU^ "^Jt 5 # '©lh<.«1 

ftwftii*# i ft#® <£\mm ^or *n*& *# c^rom ^j ^ to# ®mt 
ftMftil*# *r*# w to toc^ l 

?RTO TO, ’TORT SiTOI* CTO TO ®J|®# ft«3l ftc*||<WMft 

*#^© ftwi^«i i^rro to Wi>® i 

ilCTO 1 TO TO# = 1 ftwl4JHfi = 4.2 ftwl>%*l (elfir) i 

5.4 .2 <JRmT ftfa 

Siftft ®HTO W5T <jft 5j# W «flft i ®t®, ftgft, CTO8, cro ^ 
to wfr, *n<i»i<ifa, *it% ^®jtf# c+imiH* *im ^t i ®$ <aft ^tow ■*!% *#ro 
TO® TO <*R ## CT0ftc® TO i 

Sftft, fttTO « ftj*T TO: TORI Sftft TO® <#t ft fttTO, ^Tft ft^*t TO 
®t^> CTO1?I i ftfTOrJ 47TO®#® #ltTO fttJTO TO> i CTOT: f#, C*tTO 

^®j# i ®Rjfro> fty*i toj ^ «ro i c*m: W\, ^cro i ^us ^t®t 

®rj ft^ ®iic<p »n i 

« ®t^ ’tftlt't ftft: stfft WHm «S? TO! #t # 

#t ‘'iftTO CTO ft® TO I TO ft®^ TOJ^ tlft ^ ^ 

VMJ®lfa<M CTO CTO ft® i 

<WH9 ftft: TOJ^ ’tftt't WHm ^ ’^t, cstlft « -5ft TO# 

i C^ TO® ^ i 4CTO ft^lft, '^Iftsf TOt « ■'lift TO# 'SflJ^HJ TO ftR ^RC® TO i 

























































































io8 




(l stt^T) 

^ 4»)hB 

1 #sJt 

4 


4 

~rf* 

9 


«W: 20 m f^&trr 15.4 sftsr (77%), 1.32 stfa csnfihr (6.6%) ««rcs 0.24 srm (1.2%) 
1 C^fst Bale's ^if^rK W? 

\5'S<1: ^ ^ 9 IIWlW <p)hR« ^ 4)4^14 <K4: 

15.4 Sffa ■*1^T CSf^ 15.4 x 4 = 61.60*1^ <WMB 

1.32 SJTH CSllf^T C**IW 1.32 x 4 = 5.28 <l*tT ^It®# 

0.24 SiN (74t4> 0.24 x 9 = 2.16 , #0' <whf4 

20 StTST fusin' CSf(5 = 69.04 4»jhB 69.04 R>«.»ll4»)hf4 

4 fc>llM, 1 C4# Bwfa 4ltPtI <WMQ = 1000 x (69.04/20) = 3452 R>t«1l<Wl«lQ 

1 = 4.2 foWlqpl 

^vs^, 3452 = 14,490 f^Tt'SpT (2(t?l) 



^f44 J 4» 41^.44 fer 2000 2500 , *Tt¥ 4»)hl44 SlwIeM^I 'S^f^TWt, 

■siM ^jt% 9m ^c* me* *itw 1 smm c#t 

st^t 4»4c«i (?# CTW B,c j ic 4 '®r^t ^C?T i 





4 > 1®{ : tfsTSTt? (I4B4 5 Sj(.4l®r*i 2000 R 1 C.®ll4 i )l e ll4 *JE?T 1*104 ^|44 l404D r ll 4>G4 

cm* *n*\c** M* m \ 


$o$1r 















































*iRr, ^ ^ 

5.5 (BMR) (BMI) 




(Basal Metabolic Rate) t^flTSR© W^iR >(h<i*lDw ^JW® "*1^ ’if^RR 
fac^rl i 

(Body Mass Index) 9 1^T 'Q '5f% i 

*tfta ^©t ^ RR fafol RR 1 ^ ^ i 

5.5.1 'SiHlstf* 

t%i£|J|V3(|<] -SfH C<13 <P5ll iSRsj} <P$1, <*R <*151^*1 1%wr 'Q 4*M(. V ©<.1 '©lies?. I f^R'©ll*l 

t c*fc© ^ ^iw® ^jif^r wwfel ^2# ^ i 

(ROTOR fo'I'SRlR = 655 + (9.6 x V3TSR <R#) + (1.8 x ^FsT (R.lR.) - (4.7 x <m W) 
C^ICISf^TSRfR = 66 + (13.7 x 'Q^SR C^i'Sf) + (5 x Sw>v©| (R.lR.) - (6.8 x 453) 

*RT RR> ‘^RS'SR R% WT 33 'W, '©»'©! 165 (R.lR. 4R? 'S'SR 94 <^5f I 

W foffSRlR = 655 + (9.6 x 94) + (1.8 x 165) - (4.7 x 33) 

= 655 + 902.4 + 297 - 155.1 
= 1699.3 <WHQ 

«U4Rl<l <PW f^R'OlR i£R V|H C^lR 5 '©iRICHS olRil t<m <p^l RR I 


■“tlftfw w«lt 

^#RR 


^"5* -SIR x 1.2 

^RSf t, R*©tt^ 2-3 f*R It 

IR'S’sRIR 'SIR x 1.375 

*rfaatft, *rsics 2-3 1*R 8ipr c*Rt^rr 

fofRSlR -SIR x 1.55 

*1%#, *rsics grf^R 8ipr cM^rr 

1.725 

wsp®- *rffcaft, stp cwfi^iH, csRt^rt 

ftflTOR 'SIR x 1.9 


Rww ^ior ^ «nwr, sif^R sipr «<w ^©R 

f^RvaiR "SIR 1699.3 ^®T '©R <whR olRlR "SIR (1699.3 X 1.725) 2,931.29 1 Stf^f^T 
3,000 R»t«lM«lER ^Rlf| *ftR SR 5 ! <PS(.«1 <?R ^©R 'ffSR Rt*TO» *fRW I 


^Sfr-i8, #srf^S5R- fcST-Jo^r G£rf®t 








































































'Q «uR'0 R’HR 1 

Ir^'oiimr rr w, f*i®t, RtRtwR «-“ifteR ^tk^R^Rt^RR^ i «ii>mw *irj 

Rl^fR ^IW IR'Ar'oiIcrr WH Rsi^eR *1**? <PRl *il?i i Ir^R'siR 'oiIrIcir 60 CRtR> 75 ^R 

*tf|R Rfc’IRR fRWf R*CR l qlvilCM Rffa RRjSl^R "R^JRRfa 10-20 R^*t 4RS *1|3 )Rr> 
2£|RR RWJ 20 (RCR* 30 '*I^R , *t *tf§ C*fcR » I R^jlRR Wf RfiBR *TOR ftqTOfcSRT "SIR 

rrfs rtcrj, rrtr 'q^r rrtrr ^rj rtrjr cwr i ^vs R^rrr 

'RR WlR'S <PCR RR, <pc®i WlR RR 0*lR "^Icil RR *Tt i rR 2fRR»f RfRfRvs ‘*TlflfRR J *ReR 
RRt RR, ^oIr(.« 1 Rifl'SRIttSR RR WW RR iflR^ RWPPR^ ^1t£R ^R-RR®T RMT RRI 

5.5.2 Rt^f f^tfR 

R^-SJ^ = CR3R vQ^R (<R#f)/ CR3R test (R5R) 2 


^RRRR %RCR 125 CRtR (1.25 1 r 5R) ^Bc^t 4R? 50 'Q^RR ^^SR RJ%R tRi£T5M|^ 
32 l 


Rtf)R^ rR 

RR%f 

18.5-4R Rco 

RfkRR 'QRSRRR 1 RfRfw RtRSRjR 'Q^RRtvSR© RCRl 

18.5-24.9 

^pRr^M'rRi 

25-29.9 

*llk<R «®R qfcffo 1 RJRR R^ Rf^R$ 'S^R RRtRt SfiRRR I 

30-34.9 

csnftr ^SRR 2RR *®R i CR^ RRj$RR « RJRR RSRt J» i 

35-39.9 

CRtfr ^3RtR fiffo *©Rl ’ifRfw RRJ5RR 'Q RJRR RRt »1 

40 <4R $*lBr 

'alfofRS l Rt*W l vbWbM *RRt*fR SfcRRR 1 


1r'i£R' 0||^ RRRtSS RJ^f^R ^Ic-'RR 'StMJ 38 C<pB? 'S$R R'GRt Sl^RRR I ^o<£]R »($><p 
SRR 4R? RjRttRR RtRJCR 'S'SR RfRPPW RtR fRCR CRtfS RCRI 



(i]RiR5 ^|W 


^Rf : <7®RR tR^RRR (RR R*ER CRRR CRSR* srf^fRT (TsRR W ftcil+jMffl RteRT 
tgf&vo CRR W l 






















































































*o<\ 


^1% 'SfpT 




k m 


'SIP! 


^itr 



f^3f: 5.06 



<4<P<P ^iw 


41®? : %H'0|Ir 4M OT*t tfsfafa m St^t ^l<W*ffat ^$4 ^ 5 ( 1 ^ 1% *Tf I 



WF©^tW 


4tw: c®wra <jcat < 2 i% ^s %^>rm »*rc* cm ma 44fi> 

dfoM'lH I 


5.6 *t3l«bi>i« fasra 

^ sitfc% %% *t%m ^© I Wvilw 41^ *mjt, *#% 

*bh«& *ivbio*iiwi« m, o*i*rm ^rst^sr ^ 4t^t ^rat ^ ^ 

4>ll>lb«1l %4t OTtvSt (Fftfw 4t%, Wf 4||v||cii5| ^qf$T4 <«i *1% ^f, 

«ITO ^ ^ i %% *tf%% -sitwr ■*tfto 

4lwnst <3rc*t ^ «ftws *1# i <?NT C^, *M IW ^RT 

*tftW5T W, %% *H*ff aRtf 4^, ^ 44? ^t%f*t #Wim W 44? 

WI “llkbbto -sitWf <?W *#% 'Q'SR 4^t W<T I #55k Wt vbUlMflfcl, 
^nwl^ <445 <4*t 4«I4 M4CT4 4jM<l <?IC4 < #35T e t *it v STTf 4l4 I W1 ■*lf%bt ^1^, 

























































































JoV 




CTOR #5t, Rtfr?, <Rt®, »i]v!)h<p|i5|, cTOT^plT TO, ^#g<p«i WTOil— <Rt?RT '*tftR#tR ®R*t i 

^iricm *i3)m« to ftm ®[®f® smm\ ^nfHw « rmIrr* *iferc*Br *R# flansRr 

«5r i ^ tot, ^iw ^®nfR fanoR i l^aiwn wi *i5)w« 1 r1®r wt *pTg»ift 

RRR RRRI #RTO®R 8im £|1®# S|fl# <RR I <*# %HR f*R TO* RlfSR RT3R TOR 
TO3$ i 'ok/i<p 2tT% 'TO^ RRt J ^*TlC®11c<P R>sfoR RTO i ^Mkt TOTO Slt% 'TO^ RRT 1#TTR 
<R?I fo*s> RtC® RrtfaR R£R TORR cTOs? (3? RR I TOR 'PHlm RCR I 

5.7 5t«awt 4i*n«Pi«> *mn?fr ^mra 


to tor to# siHro, cr# tot crtr to, rr to tor •pttfr, 

sTRHc^IRRft TO* RIujrH 'oiJiJ Rlc<p 1 R1RJ ^RRTOTO RTTOR TOTtRR® Rdm^RS^pI*!) ^TOciSI^I 
TO* ^UlCTR ^TCSFtf TO* TOR bRforl^to ®T*C*R RtlRR RR RRt RR i 


TORR *3*5R><P'Si c f, CRtRT #f*P*T, ®ltER, RRR 5 %R *i)'©«i<p«i c t, #*1®R RTO®, TORR %t®T 


R# TO R*RWR fafctl TOR® i 'TO<Ph TOTOR RRttR* RT c<p|i>l'S?l'® 
"TO, CRIrR RTTOR <?Rlf%* 2|^f® sfe® TO R*RTO®T RRRR TO RR i TO TOWt 1#5R 
RPRPFR® 'oi^wlRt'o *tTOfRRRR RRT RR, TO'® RtTOTCRf *fRR <>jRS<p|*i) <uI<pci>Q^| 


'Q ^RTO't 'TO® RT TOR i TOR®!® CRlt®RlR i#dai>, CRtf®RtR cspRIrvs> R TOR «R*f, 

TO#RR 4TO?#, RTOR ®#-®T^#®, C#®RlR R#RlTOR#, CRlf®RTR CRRTOR15, TO# 
(#li*RR, CRlf®R|R, RRH^raR) TOTOJ R*RWt ®13CRllR®®lCR RRRR RRT RR i RPRT^R 
RRtf ^MTORR TOfrfTO TO* ^t®R RTOR RSRF TO< TOR# TO R*RTO*t RRRR TO 
^#®RRi 


TOR 'Q RRC^R RRRR 

<*# RRR ®jf«f%® CRC5 TOC® RCR R1TOR fRSfa TOTOR CTO fitCTOR, C®Rft fRRTTO 
TO S#®t ®fTOR<I R&IIM RtRtCR Rt?#TOtCR TOR f^1®R TORR ^f®RR « TOFTOR 
RtTOfTO TO t'oeth 'S RTO TOPf %RCR RRRR R^CR o>l’J[C«1l "TO ^ i TO Wf 
TOTOU «flT015#?- TO^R i RRR R*Rc?R ^ R^R TO RTO® RTOT (RITORR TO®T 
RTOQ ^RfRR R® TOTO fR®#RR HCTOfa RRI (TOTO CRlRRt^ CR "11% ®TtTO RRRR 
TO® ®T IRRR Mr %i RR WT TOFtft CTOTt RT (TOTOICR IrrR 1#I$®R f*tRRR 
RCRCR 4R? R«p«ikt StTOTOTO%RCRi)RKTORC*t TOR RF»Jj TOtCRR C'O'sth CRTORfRR I 
TO TORJ Rtfifst)<P R°, (Rf#RtC?rl#R, 'Q RH#RtTO, RR5#R, (#i® C#t«T %C?fRCRfRj I 
CRRR RTR, ®##%® ^ 'Q Rfa-'5#fCR J ®R^[CRlfR® TO %R Mr TO TORtCRt RR, CR^CR 


*0$br 











































































































*o$1r 


to, *ip» 


ioS. 


<Kil«>fi> f*R* 

Rlftfstj^ R? Rt TOflS t%SRt RCSR TOSt <U<rR TOt RR, 'at RR>S| *RC»R RtR, CWT 'oilVlR^, 

cto ^ii$>iQ>vi, RssRt, (<rfft, to ^ojite rfrr TO rps i afc ^i€hr tor ^c?r 

tvoH <M<4lfTOl ^ tot TOtfRR crhrr r^rr RR I 

<pTOP|(.* 1 ^<ll(.*ll TO, TO 'Q ^#5 ’IIWM) TOT ^RJ<p||) <ul<PU>R<jl TO PTO RttR Rt Rt«T 

r*cto Pr <R*r Ufl^Pt cro rr i torto cro crcs, ^ rtoPm ricsr ctorr tot crM 
TOR RRR CTO l TO CTO ^CRS $ crNt> CTO CTO* RtR I Rt TOT RtRt RRf >ik^S) 
RtCR TO<1 (.to 2fCR*f RCR i ^ fTO$ CRtR TOt RTO ^«T CRtCRR %RTOtR RTOlTO '®k/i<p 
CTO RTOlRStFotR (RtCRR ^ TO I 

TO© tot to* >i<ifw» #im w toi rr i ^torr Rto®r w r$ tor 
TOJtfR TOW® RTO ftm TOR' 2fTO TORRffRR TO«t TO i 4tf® f*P^ 
^#TO® TO C#t I *ll)C<R TO® CTO fRRfa 41UHH4 %*f SfTO CTO I TOT 
TOp(.<p CW f*t^ TOR fW*t <uk>® TO, «i»ypt<p TOt TOt <RCRR 'oi^-'vlTO IjCR RTO* i 

TOtJ CTOR sWiif*i<p TOJ 'Q C's'sth Rtw, TO TO*fi> '®lPi<p| CR3Rf TOt i 


CTOtRRtftRfc 
TOTO® W 

TORT^T 

8|R>4R 

1 . 4FB<(lUllll><fr 

■sir 'Q R’^RftFR TOT 

sft^R '“illw TOt TO i 

^ ^ cTO^5 

f§R^RIRR C5HTO?s TOR 

<p<iC's W i 

2 . c^% cTOr 

TO 'Q R’^RtCR RRRj^ TORT 
^RRR (CRTO lSjtRtfRR < l'sw) 2tf*fa 
■*lfkRTOTTOi 

'oHIu ^RRR CWT RMlR^ RW, 
wit, TO, 2ft%r1^r^TO 

RR^R ’IRrR RRf i 

3. TOTOr? 

TOrHr, ctoi-TOrItojto®, 

■TOt Rtro, TO TO 'Q Rf»?t 

1 ^ TOTO TO*IRR RJTO® 

R*C?R 'oim^IR'© <u<irR I 

^^.CvilRv® TOR TO I 

4. rrriPr 

TO" TOf R5W«R 2fTO 

TOiroft i to ^ ^ 
r?rto^rtoR®toRi 

wnPR rr^r 9 rf^ 

<P5ll 1 

5 . 

TO-^iTO 

Rww rjTO^ <p^I ^ i '©w 
cto mi m i 

^fTOfTO^^roTO® 

TORi 

ffSTORR R^te'sl TO ‘'R 

TO-^TO TOWS TO i *j3faw> 
fTO^RRTOR Wi 
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<§)«R*bH 


6. <ll*Mlfi* *W< 

»il4lR>R« rnuft® « Rfn 
iiimPto intf ifot i*t' s fcsjdt 
*IWC® ^H^Wlfoo <IH*M 1 dlH 
1t%T '5fd a||iqlR)R« 

«M^W|RV8 UHtl 1 

<P®1W '^fSRf W3TIt, CT*T 

St^f^’I'O'olw l 5 ! ltd 1 1 <PI<1<IIRVU 
<u<irI(.^ R^s^ilRvo <p^| 1 ^RRvo 
itum w imu Ht 1 

7. ®tRl^[ 

IPrJ ^RUll f%°lt gjAjf^xpicsi 

#if3; 

ttWJ Imt (?roo «IHl 

<il«ilf>iR>$Rfl5 ^ftvo^»<K 1 


■wiw 


T*1*sf><p wjRt's <p«i<pfi> wt 1^5® <p*;c<m 41? C'O'srh^s ttltl tf'Qltl 

llf’ffl 1H C5rf*^o ^*Ht*t1 Hffa W<H i 

5.8 *lft*lt^ 

imw* *w*ij chh mra iffr® i 41; 4i? 4i4^n it® Ht 

tPtl mil sic-5il'sr - i i R 5 *^ '5lf^t°'*t ItU stR®! 41? (^<1 CtM sfH <p<il 

H i cich ^5t up# sjh ^s^o itti n i c“in e ft?iPij« cm ^*fcir*it 

w$u5 ht i stti c^cs iht, m h®t ^ii'vsRv© ht i 

ttu c*rriw Htti ^Kir^t h, i#ff sfim\ 4i? iwuFto i 

*ilRi<p s#it: ipmu ^(«iw *fer hrku Fmimi h i sni^o fi><tiwM wr nw'§ 

c^ ifit^ h i ipp<#r 4i? ^rcan itu 4$ $isit ttw§*|M ire «#«t^ 

hi 

4l1lilFH» Rfoll: 1t1tlfl<l £ffHt f^Sfa *N i ifllPF IIH 41W$1 ItWJI 

iWItlfi* ftillW Htfs iTlttJ WI «flW tfirai %*ltwp»ir »M C1CH 

stHitPU m 9 lf^» h 1 c^tm feit^ i*#n?5 4t; 4<i®tl$w*i 

Rv#^) 8 ! I 

It C*t|R3<pvs«i (Digestive System): IPftSjU *#1 Ic<ps 's?»U ItHWC?; 
«#1l<pvsflq it C*HR5<pvs«] ltd 41#^fl«Tt1t Cl '©c«)S iIrIwj IN«<U Cot® (W 

*#®te « C*HtWH, C’flfalvs*] Id 1 4 vo^fit C’flfl^Mlfa 41? 

<m*m# «rt*rffiar 16^1 c*<miRi ^ c«m ^ hi If5^i?n 



$o$1r 









































































































5.8.1 C-^lRJxptlPi 

^777=17 C7W «nn*W 7W f^s 4$ TlPW C^WQ 7?[ Tfl7l7 C^T#a gp'Rs i 47 8f«fR 

(a) "5^ (Mouth): 

^7 C’flfa^HlpR ^ 77 I 4fi> fTES 'STtWNlf® 47# TvS %, (?# ^7C7 47S 
<2# te <rf^s i 


(b) ^7771* (Buccal cavity): 

^17 vs|v»m« #», %7fl « 7Mstf=7 
i 4ti^Tf sFaJT 5 47? 7wl**'»lc7 
TtTJ TfTTteF WJ 7*7i #0 TtWF 
ffei cijfr w?r*t ’# c t^ i %7ft 
7tW§I7* MOfatbOb fi>7fca ^ 7*C7 
47? ^®I7 ^17 fiJ^t 7>C7i 'gpsJT l^siTT 
TM7f*7 CTt^ 5 4ietl7 a i 7*77 77' ^ 
($mm *nci 47? 
fsrTftr f^s i 7Mslf*7 <7i7> 

1T8^o 7MRt>W fav3f>H TRIPF 
<FET Wl 7*C7l 7Mt7C77 

BUIIPm « x«ld»«t TtW 47W% 77% 
Tfr^lc^ tst? 7 c*T7 i 



(c) #o (Tooth): 

7177WC7 77C5C7 7® ^T?7 7fa I 2ff*® 77^7 ^[77^w ^57£7 vs 17CS7 (.dRIcpi 1(# 

7*17 C7lT> 32f& #5 TtCT 5 1 7t77TO7 #5 Ij7l7 7Wt7 I 2f777t7 Pl*J[<p|(.«1 TjTTfo, TjT 1 #® TflS 
f*ll7 18 77577 757J %®)77t7 *7% #a 7Wl7 I 

7t^577 *7lft #a T>t7 775771 C7*jM 75^7: 

(i) ^vs«i t^s (incisor): 4^ Tfe focii 71717 c^cl» $<psI TRT 771 

(ii) #0 (Canine): 4^ #s ftcsi 7t7t7 ct®t 77 1 

(iii) 'Sf£i5777 #o (Premolar): 4^ #» #57 777, 5777 ^»7 TT^st 7>7t 771 

(iv) CT77 #5 (Molar): 4^ #® Tl7J7*$ Wt vs C7T57 7J7W 771 







































































Tlt^S 





5.08: RR*$ T§*lc** ' ! 10 (<5lC^) MCt>* (\blM) 


■511% >1*tt>«J C*tw^ 1#5 nd>lt*> ^5ltW®f #s <J®Jt^II 2lt^ Slt’No^W >H^«H 

8 fi> i#o, 4fi> C^H ^o, 8fi> *#», 8fij C<W i#s ^ 0-4fi> '«llc^ e 1 «lt^> I 

lie's* 9(^T: £11^05 nit's* f'o-ifS '5T° 1, t «Jlc<P: 

(i) ^5: ^1% ^*ic** W*f; 

(ii) ^ 'anf^T R'se.** Wt; 

(iii) iNt: Wf 1 


£|R>R T^S c*^* Rc* , lR's ^t«il: 


(i) cvsRJn (Dentine) : nl's fifth's wPGn nh* 5 "“I® ^*llnh Re* ’iR's 1 


(ii) <*TCtm (Enamel) : ^ffew ^ 

toi c^PGw* ^5iiw 

•il*)** ^llnh silc * 5 1 ifHlwn 

csf^r 4 jmR*N *jlil*Uil>i- 

<M*wt> ^ Gpfal^B te fcsft 1 

(iii) W^t (Pulp) : Wsfaw* 

R'sw* ^Ht w wtw w^s^m 
1 ^ Rj'se* *raR, f*t?rr, 'Q 
<?m ir<4)i|<ter!* ^TWT osffcl 

^TsC*t 'Q 'o|f«|C'Sfi *1***1^. ^?T 1 

(iv) Rft 5 ^ (Cement) : 



W1W 

m/ ^vovieerT 
'sjtfe 


C5fSlc«1#l ^Tft[ 


$o)1r 









































































^ ^ toTO 




*tmt to? ^ wr w>to«> to® to mw i Pioit^ to?ij to ?ito 
to ^il><mwi tofi 

4. ’Hto (Pharynx): 

TO? w*t i ^to? cro> ^iu<i^ toto? "sraj %? c*ffc^ i 

5. ®uHf*i (Oesophagus): 

«mto cro *iito# *rt*c hiPiHJo ?m «wiPi i '#0^5 toi? tot to 

oj|<p^v|<^l(,\ji ctol 

6. (Stomach): 

®lsHPl <4?? ^Iwi* ?WTO i£R# to? ?ff©T ^T®t I 4? Sllft? 'Q C*lf*l?f®r I TO*?#? 

siito wkh ’into* tor to i to*?#? cto « 2 » ?tto ?iih*sm> 
to ?tfs ?to© w i »|ji15fi* tor cro <m to toro torsT to i 

7. (Intestine): 

TO 5 *?#? TO? Wt TO i t£)f& 4^lT> TO ?jfc(CTl ?tf? I TO Tjfi) 2fTO TO? to®, *jgh© 

«^5i 

(i) (Small Intestine): 

top?# <ro ?to fto® to, totmr ??to , fTO ??m i , fTO tort tofi> 
to? to®, torero, <^ro « $faro \ towniw to#r <ro to#r ro* 
TOt?? <ro ^r?ut*m tor *nm to® ^? i toto* toft to?m ro*TOt?m? 
TOt?? ?? towniFi *nm cto i «frniwni to ^rito tors to? i ^iwm to 8srtto 
to^ ?ref sfttor® to*t ?tm 5 , >ro? tom ??m i tom #?to^>® tot totro <?*n?? 

<PW I 

(ii) ^n«J (Large Intestine): 

$faro (To? *nf ?to to^ 5 ctor •wiffon tot ^*it ^rw i wr to®, 

from, c<ph»i 'Q ro?ii i Pi<pI(.»«i ?fc? ^ro?tow ?ro ror? ?rer st^fm ?tm 5 i 
^ncflq ?lf? (?*flto ^?, "sm M? ^? 4?? ?®T rof ?tm 5 l 

(h) to 

c^Rto* ^nto c*m to© ^mto© ^pit to 1 


■*mr-i«, ##hr- wr-ioir cafr 












































































»8 






toto 

f 5 l'SllPl 


5.8.2 (Digestive 

glands): 

<?pr tofa ^ tor to'llw «r?*t 
toto*to4 

^ri ^ft« c^^stf^rr^t: 

(a) (Salivary glands): 

■srt^C^ to OSft^St Wltolto ^1 
^ ^R?T 'Q to 4<F Cvsmst 
(’OlMlfiS^sif^l), w>liilc®i^ Ru> 4 <postN 
(^-■suttol#) <3^? Ret? 

t (totolto^) 1 

^ ^#Ei toJCT ^ i CtoF HH, (saliva) 

toto i tort wr SiiiiRii toR» <£M«tl$»i i£r^? *to i 



'5gjmj#r 

^5|jm 


fi>3f 5.10: C*ittotof 


(b) (Liver): 



^5 Sjf^ll 4<t Hi toTO> tolftl HfUSH tot *fto HR to WlW f^t H® \ 
"5l?f& Wtojff to Ito to® l 2fto> to ’fW 1 fW t»ilRv5ei to fc»f% l 


miRvSm ctot w i 4 cm 9mn (bile) ftto ^ i ^tfk ^ 

i Rto w*r bsK tortnto R 13 >*ii to, to: <*rc^ *»ii*i*i ^i^totto tot ^ i 

Ito^ wt totor totor toto «tt^» i w?it ^ i to??T to 

H&fc $Hi to torftot^ i totot toflto tofcn w?um ^rtto tosr tor® ^ i to 

^Wt tocvuilW H>ZH I 



-$lw 


c 


■^tW: c«to>w to v ®i«p»i h>ih Rto wt to 5 '® to to? osito® to i 


HfusH ^tw: ^ to?pr w i to?rtto w tot, fto-to 6 !, c^to^r e tow 

wt wto i ^ hh totorcw wwr i toMHiw ^ch •iwi^im *ttotw 

w»t ot i to^r cwt ^t?rw 4toi^r w& h\ i ^ |^tw tow 


^oib- 









































































to, ^ iw <#to 




I ^ktW '0|S('!»h StTO© <PW *£R\ *|(^W"I ^jRJ 

<PW I <£|^ *lRic<M , *ftR <#*II<.<P<1 '01^*1 I (/P'i'll 'J>llfs( < P '*fl t tj ^?T *TT I f*l'Q3 J 1 

opfal'sk TOW TO? < # e f» ?*W, ?f Bitot'S? ^iTOk’t TOWf ?>£? i 

'auwftwi 4 tro -?i^s tor to tow ?mrato Hrr tow ^frot, *tf*vs « 

'aiTOlftill^t «Tl$dak'&H*lfite TOttf fc®f? TO TO* OKfrlSIll TOttf C*W TO?J TOT i 
?TS TOW ^c<plc'st<i TOTt TOT CTOf ^C'©* *ito Hl^c<plc'srw?i Pp^jSl W*T ^c<plc«r *ltos 

to to* *w4iio® to to i <am <m iwioto TOt Iroto tof i 


(c) TOflTO (Pancreas): 

tojito TOF«i%r f^twr «hh?ni^iw TOto to# toil^i <tototo 
■s#*tn?F W*tTOTOtft « ?T3$?r $WIW tolTOtft TOWN TOTi ^fk 

TOJtro wfroror 'Q \spsw3t stto tost to to i tojitoto tojtto to? tom to 5 ^- 

TOflTOto to foeMHlW TO*f TO' I 

tojtto c«iw tojttoto t%s^® to i totmtow fNro, *itotw « toi^to tow 
^.tow «rtwi tor TOto? *to, to? to* tor <#*ttw ^twr toi 

TOI^Q TO-^lws TOM, to? J il*U v sl, fliTOM 2 f^!^ froTO TOT i ^TOg^RT to*T f^CTO 
y oi?|)H(.iKi TO# Wt 'siFs £kiil®t*?1ii toW* 1, (TOR: 'Q iRR?? ?M I 

%&m ftoR« toirj to?^§t? tot 4 town ^ ^t^f^fron tot to i 

(d) ’Utto^ (Gastric glands): 

wntotor toe? to? i (£i tor cro f?g^ ?? (tHTO, ^rtorsr, TO?tow) 

wnto tot ?t TOf TOT TO toffr ?1 


(e) (Intestinal glands): 

^biw? toe? l^toc? to» i 4 ajftr cro f^g^s w ^rrn ^>nto ^r i 

5.8.3 *lt*tJ %?It (Digestion of Food): 

CT ^5R <ll>llilR^ SfH^rn ^#R «l^«teW ^5T, TORTO^J TO 

%TOTtMf ^T ^^STI^T «£)R? 2TTTO ^t ^WlWtl ^TOlf^s tolfw TO 

CTOTCTO ^ ^?T, ‘'iftTO TO i 4 stf$m TO Sim 

?R«T ^JTOtTT I’ll^sR'® <£R? “TO^t ^ITO CTO 1TO ^TTOT 

CTO^ C®TO 2tm TO i WTO M W %‘TO 5 Tti^TO y CTO^ 

^V*\ TO i 



































































































(a) ^ 9 lft 9 tfr: 

#® «torsi toj INpmr wr tor** cTO c^ $toi*i *ifl c i^® ^ i 
t£l TOTtstf^f CTO> TOR TO TOTOTO fTOt TO i TOTt ’ITOSTOFt 

WI TO I TOR TOrfro Rt TOI^slft *a|jl>ll^wer RTO Rt 4TO$3i TO? i 4fi> 

«nw vMcBiest < # e F© to i i^rw *nfai st csw®fa tor crot^i 9 ifro®jr 
toto 

■^pi^tTO^ (RW ^IIimj^j C 9 lfii*ShPi*i (Peristalsis) £iQ>TO v ®isHPr TO fro ‘TOH^k'® 
£lw*l <PW I C^nR><P *ilPi 9 IIWR C 9 !^ TO^faxp ^TvC<Plt?«i 'S SiTOcH 9 ! «pc« 1 1 TOJ3RJ *iNc*m 
fTO>TOTO^i TOR CTOt TOTO^tSRi 

(b) 9 tt^%^ ’tft’TO: 

9 tirot%© tot tor *i?r ^rogsrtfteR crop ’Uif^ <ir ^#® to i 4^ to 

£fTO <R ^TOM’JWl TO^ 5 '©t "TOT: 

4ft®: 4t*1® TORTOH<TOI <Ul<KlSfTOl TOTO®t 

(TO CTO, ftftR C*MPlWlC8Ht4 *l1tR C 9 l 9 lftt*T 9 # e t® TO 4R* 9 itTOl%s C 9 t 9 lft?R 

^ srto toj ®i$fer 9 rfro*r ^ tot i 

HCL 

ftftR FMfttHlWM -► ^iHr c*mPr 

C’Mft 5 ! (Pepsin): <TO TOCTO 4TO$3T, 'SIlfTOC* C®C8 ^ ^t ®C®tfTO 'S|j|v|$Wl 4ft® 

fro <Rft ^ to, R <#r c 9 ! 9 ^® TO i 

C’i’tfTO 

Rifro-► 9 (% 9 i 9 i^5 

*lTOt 4R CtiAtrlvSItl TOT TORR5 9 ftTO%5 ’iftTO TO R i TO 6 ! 4TFR ’iftTOR TOJ 
RlfttR TO CTOT 4TOt^ TOR R I 

9 ll<pH^k'® Cult'll TO ^ 9 ltTO TO^lCR ft§^® TO I 9 tlTOl%T '!TO$ TOrIom 

« sirto 4R <£Het$w4 Hrr tot rr Iror r:ss <#ro to i tor rrto r ri$st 

(chyme) TOT i 4^ "TO 'oi<.*i<ptS| RCTO ^c'®! 4R° RRfiJ^I C^r RC3 ^5TO £tCR*i RM i 

(c) 9 rtt 9 tt^: 

9 nro^t cto> 9 nro® ^\(.m I^qt^bto stm to i 4 toi ^?um <ro 4^ ^ 1 % 

1 4^ 9 IIM»<I»1 «I««M SMlro TO 1 9 ltWWR 

























































































, #tT, 




to *rarat <fiw ^®tc» <?rtw 

<*ra? W^Mcfo 9 l^ 9 tN> ^ ^?t l 

^ csic^» tow top ^?i i i£ifi> '»i§)ii 
*IIug^ <pw ’IflMlws ^c<il^t <pw c.'olc s n i 
Pte-®^ ^Itotw *tlto 

to*ra®r Pi^c^ra 

^iran i °iRc*rar •rtw i£)«i«ti^c a )<i <M'S( ^rsirast 
tsfij to-^ram ^fwt i ^ wi? 

C^Wf *1HIWH OTSIfir TOt ^ ^ TtHm 
i cii^RcSfW "Tl^tw ^ nhl’Jt.'nlw* Coes 
<Pllf5 i£)Pl\!s i£f^ fjj^Ncci *lto» <K<1 I 

c^ratsf-► ^pjif^ + fsto«T 

^reum raw ^sitratow, *ttow « fShto i£M©ti$*i site^i raw ^>nto 
^ttotw, ®yi4ciJet« «iw«ri$»i sttw i ’itora^ 

*»nto ^iwi f3pito<t ^ttoi cocs ^iji^Pmi 4to ifRv ?m w*Pto *ito» ^ra i 

fipito 

-► ^soratot + w cra*Pi^ 

«ijini$w®t pj^iiiw w *rarara ’itoo ra*cra i 

'auNtew* 

cw-► Iptw 

^tt^fT CfW: ^Iwq ^ *tsci*i ^P[4olM PR'S <£Herl$«* Q>?||?| *tfra*ira> 
^C?I^ra«T, Wlra'tWfflJ ratrat^HMW l ^stlceqs W*o8£Tli>fcra«ratoo <t®'Stl 0 l<M^ , 'Kf 

'5|t®lwra "sjeot SfWpfu «lt^ l 4t<t> 1 'o° 1 p raw, «ltra <£M><ll>M raw f&*P\ l grf^fij 
towra "sit^ltw 'ul^Ib^ih ralw ®iPrc>T-'Srl®H> ratsra fa>Pra> ralPr to ’itoRJ'o rattra> i 
Pwi^; tot tor rarapra ^Pratwra snftow *(m*\ ^Pr *n?r 4ras ratfra^iM <#*irarasi< 
Wf ra^ra^l 

<*rcra ra^ratPr ^cra c^nPra* Prat ^ ra^cra i ^ Prat to c*nfw ~m rafe® ^sitw i 
^ cswnsfra ^ ’fs ra*tt totwra ^uttortw entto ^tra sfsiw *iPran to ratto ^cra 
2 wgteo to i <ra*ra «^i 2 ttrat*ra *ra towt ^to c?tw tto ^ ^ira i 





Pat 5.11: ^pRttW 5%^o ^ 'Q 
































































































iibr 

sRtf^s ^Q~m snft? tpr *?% m*f 
*M' 4 c<p «iPi<p| <u.«i i «iPi<pI , *lt^!J ^i ?)<)?) te. <pc?) c<plc*) rfTc^ ci?) <£R^ *jfw *t^f 

*«<2|lc'© PpCS ^TI C^lfaFRT c<phc«1 C*ffc^ I 

(d) 

c^t nwuiFte f^rr <rt ^ ^Tti w «ftOT warn 
?m ot *nft », ^©r c*nfw ^ 1 ^©rw wt «*ro $fs 

4 *i'stl$»i 1 <s*rc ^§ c 5 ^ ^nn wf 'S *nft c*tN«t ^c?r ^ ^hi^Pi's 1 wi 

, *ft'iT xi^vs "SIM *# e t'© ^?T 1 ^ "sjoT a)«iMttl ^Sfsjt ^ 2 lci)l'st*i*ic x sl fel 

c^^?i^n?fi 

^t€lwt: c*ttfw *itw$?r csmc&tsrnsfcsr <#«Fs <rt ^©fw *t*# w ^rtftwt 1 
^ ^ 4*1 «> sfarn 1 csrtdtstm f^§^® <<iH«ti^c>M wnf^©m 

?m , #tr %’ft'itCT < ift c f® ^ 1 cwr 'oui»)Irc»iI |wrsf, 4^° ^t?«T 

wi oi^ fifar ^ ^ 4 ?ft csndtsw f^g^» 

£f®n^ ^tf^, <%$ 4 ^ ^ 1 csttdrstm c^m^nr wj?tt 'Q 

<PC?) '©M WT CIW?) ^1% ’MClJ I 


5.9 'oilfa^ WOt 

wum ^rac«t ^*n?rr ^*n?rr Pi#if^© c?rm <?r*it cro 1 cw?: 

(a) '©)et)4'©l (Dyspepsia): 

<*n?p ^mr «nf% 1 ^t^«t w ^ wsr ^ 1 cw: 

?rsgm, frorst, wm <sm, «ii^tiiw?i wur 

C*tU>^ ^*fc3?T ^lt, C 5 # 'spHt, C 5 # 'SJCT ^QTIt, ^s?t, ^ ^ ^t 

^QTit, ^it, *^*1 1 msra' '©ih^ilc?)?) 

<Ft?rc e t'9 wsr ^f^ft <7f*ir fes *m \ <5w «urf^ ^r «tt^, 

^qfi> ^ft c’f'if^ 'sjmrn 1 

'acs?M'©l f^W't ^t?T <P?)C^© ^ ^t '5^It: C'©l'8t«i ^ ^?it, '©ilc^s '©ilc^s v ©lc®il'©lc^ 

BRc?) ! *ttQTIt, ^lR^.1?) <P?)I, £|c?)l'8tc*l 'q^K'slo <f»l?lH <PC?) vatelc?)?) *t?ri^K^ptft 
&IK ^QJ It 1 ^ w, ^M>IN worn ^ 

'©ijIi>Ic<p?) «r»)*cH?) Pi 6 ! ^Ilc<p 1 '©l^ ^?)c j i <iPt 3 ,iK ^co ^i^etc*)?) ^c'©! v ©)^[R*ft 


*o)1r 












































































rrj, Rf^ <sr? RftRR 5 


^ RR 4R° 'Q^JR W^R*R RlRR, '©k(.«1 C# RlR>JR CRt%^ ^s RjRRFsftR ftff© 

rcr i rrrr wiw ^st rircrr)!? «uilsi^'Q rur i 

(b) 'rNHu (Dysentery): 

Entamoeba histolytica RtW ^R* RRJRR CRIwJlcetRI, ftlJRRl (Shigella) *uu.«is 

<ii4tiJ9iii ^®nft #ri<3r ^iwt rr i rr rr r*f©jir ( rjrr rur <$m m 

^q% crj5 rjri, rrr rjrr rur r$ RteRi <£|r? ww ri r^rt 

«il*iHil CRfcRR R^R I ^>IIVMR RJR filwil'stf/i RRtR*f ^qtft ftftRRlR RJR*RI RSRff© RR, RRRR 
RRRRJ55I ftftRRl Rl R5R| RJR RtRtRFF 'ste RtJR I 

«fl CRH dfewlM Rt RRR?© RCR ^©t RJRl: ftfR Rift RtR RRl, ^flRRRftt « 'SRT^R ^SRRJR 
Rift ftjR C^o RRl, RR ^©JtCRR RR RF© RRR ftjR '©URMW CRtRt, ’RPRFFW RRRRI 
RJRRtR RRl, RteRtR ^SffcR RF» « RHRlRR '©IMMM ^JR CR'QRt i 

(c) C^T&RlftRI (Constipation): 

4fi> <RRJR| ftj*tR RRJRR CRtR RR I RRR RRjRt R® RRRRI RR ft?Rl ^ Rl ^|R8 CRpI ftR 
RRRRI RR Rl, 4 'flWRIt* RRl RR I ftftR <FtRjR R^5 RfcR, CRRR 

RRRRR CRR C5CR RlRJR, ^IRRJ R1RJRR CRW ^ftRUlR Rift CRlfw RJR, 

RlftR RRJ ftCR RIWJR RIRI5T RRR %R %R RRJR RR CRl?P C#l Rift CRlfts RJR i ^rRR 
Rft*R Rl R*RJR, ^rlftR CRMWltH, C4Ht«M RRRJRft -RNRc<PR ^RRtR %R %R R?ffts 
RtR, olc«P«t Rl '0|l-l^8 RRR Rl CRtR'Q C<Pl&<Plf5>*IJ R'GRtR R^tRRl ^ltRRR?t“f CRS5 RR I 

CSFt&FlfttRJR RRRtR RR ^JtR R^RtRRS RR i RR3R CRtfc ^PRftSRR WRI, CR5 RJRI 'Q RlRf 
RR*R'STt^RftlRS isj^RRlR RR i ftRCRRlft C^f&RStftRJ CRt^ 5 RlftRlRR ftftR ^tftR^SR 
Re's RICR i ^IRR RftRRs RlfRR ft^RlRRR ftftR 'ai^cRR R^R ft^R^R C^I^RslftRJ ^C'© Rlw i 
(RsftRsrf^Rj RCR ftftRR^R RRRIRR R^Rl ^ftlRltRR RRSf I 

4 CRIR RRxMW Rl RCR RJRI: RRR RI^Rl, Sl^R Rift RR RRl, ftRfts 

RRsRRftt, ^lURR, RtRJRR, CR^R, ^1R, RRRl, C’kR, ^RRR, R*Rl ^SJtft Rf^Rl i ftRfts RR 
WRRR W5JIR RRl, Rf&RRR W»TR RJ® C^|R| i 

(d) >UlP5i4 « CRRft^s 'SIlRRlR (Gastric and Peptic ulcer): 

^flRRRRRtf© CRJRlJRl ^ftlJRtRRR Rl ^llRRft ft^R ^RRRR W CRRIR l JRRft^^ffRRR 
* RRC© RNilPiR C^URl ^f?J*R ^IlRRR (RRIR i CRft Rft RR>^R%® RR vsftcR Rjrf^R> 
% 'RlRRR, ft'QJSRlJSf RJR ft'QJvSRlR ^llRRlR RRl RR I ftRftR RJR RlRfiRjR ^iftRR RJR 
























































































ii’O 




msa ^atfaaa ak t£ra? ka ata 4 ^sia^at ata^a ®r at ^fa® 
fro *tta**a# at mar aR®a ?jfk ma caaka* maata m® atca 1 ®ta ktoalksak aka 

'QWZR (l951-a®ata) « ^Jtf% al4l(.«U (l937-a®ata) aflat <to atflit arfaaa, 

®mtai®t ataia ar^at, kast®r at ^a*&t ^®jtk caak® ^Maiw« kataa* ^3 ®iaj®a 

aafa <t>l<H Helicobacter pylori (a?c,a»ca H. pylori ) attaa ^ask ‘ul^cok^l i ^staj '»kl 

2005 atta caN®Ra kk s viik'93i<.a calcar <awta at® <pwa i mta ®tat m®t, *it^i%r 
^§k mtto (pH 1 . 5 - 3 . 5 ) <an?at <ui<Ni?kiii fito® atta at i ®fa ataat aata 

aafla ®RJ aflk at4ta tot H. pylori <Ul<Kl3kill to® Wt ata a^a caak® «lHalM 
lRa%aa! (^E?T*|J, ^ <ul<Pt5k*i| <7t 'Sflaata a*ca ®k aa, 4 cac® ai^H^k grata's 
m® atcai ®k at4ia ®k tota ^Hw« kaa alk fei%?H, at aa i) 

caak® «im*ih carca atataa® caka k® atat aataa, atf®a ^ak kaca akt 
'sn^'o ^a i aikr cak at 'oiR>k« <.'®«i'sti'©li) atar o*r«t ajat aR® i maata atatai® ma ak 
m® aRa i aHwl ak ^a? maa atca a^ k4® "5a i i£)<.'©l J i<pi*t (Endoscopy) at 
takaia <£m-caa atwr 4 caw tor ®at ata i 

*3 earn cm® ^ca atm® ma at am® ma ^t mat: kak® awtwataj Wtoatfw 
c®a 4a* a*iak$ *$at® ataj atoa ®at i ftot ^r, aka 4a* asat cata ®tcat kaaaa 
at®at ata i kak® atar simt ®ta, a#, kMlwls $®jtk kw am4 stmt kw 
sicaierCH ^bklua ■ p taR4^*il^ kk^rtta in cawsit^caR^at^^i w’siHk 
'Q v Qiiiw(.*is ®dk^k m^rat ct kw c < ic?ik ®t m^rt, *ik c<pS h. pylori kc?r 
7 R^»k v » ^®m wm kaa < n«Ra cat^t ^(cat^ik 'oicni ma at i ^ta ^4 '»iiwic , tj?r 

waj kaa <ma ®ikta aamr < lt*tt < # i t kk^,ac®a *iata4 wmm* akaj c^Rsr ak^ 
mrf^matk® cm® ma i 

(e) mt^aakakka (Appendicitis): 

c-ada ^®ta kc®a to ^aacaia faancaa atw ^uR’tato ^ m® i « 3 k ®ii®iwa mancaa 
* 3 ask «Ra i mR’tafm^a a?am«ta aama mtcaakakka ^a i ^ caicn st«Ra aika 
®takc® ajar ^t^a "5a ^a? ajat ^Qata a^caa 5 akta mar ^acaika kc® ata ata i 
^atwr, ak, c®kaakaj ^®itk ^aa4 caat caa i 

*3 catcaa 2 ik><Mw cat%® a® ^t^t®tk a$a ^ta caat^® ma i wt^Raa aata4 ^151 
cat%® -^laai^Ra ^a? sRatma ■aajkk^.ata atwr mtaator ®raatat?ta aja^tt 
a^au® ma i mR^tafm^a a^a^a atatai® ^k iw cat® ma ^a? cakta war atataia 5 
war sps ma, ^aak 5 aa 5 ® m® atca i 


*o)1r 































































































TOR, ^ 4TO RftRTO 




T® CTOR: 


R?r#ft r$w« c*n*mit* tot tott i rm<icto «iw TOTOfror ^fror cRtw i ftcror to 
Rft«<i cRRfft, R®ifft's twtfft R<i#ft froro TO tott i ^fror TOTO cto£ TOT, 
ifRCTO, Wf, CTO5 'a|*#voMl«f, TOf TOf TOT, ®jftTO, TOTO ®J#, CTO% CRTO TOtTOR 
TO3RT, TORTO C^rt CRSTIt, TO®-TO ^fCR TOTO, cTO RW TO fCR ^TOlft ^TO< CTO 

crt i ftRtft to tor rcr<r rrr w to 4RRf% TO-TO fro cRfro tor i 


c<tt% ^pr *tftar to cros to^ f% to to tor tor i rr ^ft<T fro ^rt'GTrt tor 

TOTOtor wf ^rlft ^ftTOTOro 'Srr TO® tot i 


toto 1 ® to% totto "511% rttocr totor*§ ^ft® tot i *?ft® toto Itotocr rtotto to i 

to^t rtor ^c?r tototir' totor rc^ ctoto, « tor to® tocritocr ctoto, totorto® 

TOTOTOTO RmiR TOTO, TOfR TO TO ^T 4TO TOR ftm TOtTORRfw TO TOT TO TOtoR tTOft 
TORTOTOTO TOTRTOT TO 4 OSIt«t SfftcTOR TORT RTOT I 


(g) TOilftTO (Diarrhoea): 

Rft %R TO®® FTOTOr TO®RT TOTOTOTO TOT, ’TO 'TO TOTjftTO TOTOR TOT TO TORC® TO i 

rr Rroft r^ctot toTOrto to to, to tortor® ftp^ro 4R® ^® TOtfror to to i toTOrto 
■tot cro^ft toto “TO 4"r° rtor crIrcr ^rm, wk?i Rift <k*i tor, cro^t i jrr tot *tc® 1 

TOTR CTO TOft 4TO RTORR TOTOTO CTOTO CTOT i 4 RRR RTOTOR ftft^RT TO TO TOT CRftt TOT'S 

cro® tocr 1 

TO TO TO®Rt TORTOTO TOSTO, TOTO TOr TO 3TO, ^ ftfTOTO TO, ^ 'S feTOT ^jfTOT TOhsTO, 
CRCTOT TO5t, ^TOTO TOTOR, (TO TO TOTOR TOTOtft TORftillR ^*tR< I 4 TORT C?Tt^ TO?T 
*lt% f^TOsT CTO® m TO, f 5 !^ TOTO TO TO^[ TO TO?T i TOR?® TORT® CTO^T tTOT®TO 
TO ’tC® i 

TjfTOS TOt% TOT TOTO, TOf%-TOT, CTO?TO TOTO CTO, TO^rf%^ TOTO-TOTOT TOTO TOTO, 
TO^rfwm TOC® TOTO CTO 4 CTOt 1ro®m TOC®^ TOH^n C^f TOTO i 

TOfrorT cro cto toto'R croro tro to® ®Tw[®tf^ ^<r cro%ro toto toito^t totocto ^totot® 
to i torsttoh tototo totoTOto tocto^ tosto TO'sto to?t, toctoc^ tott tor^t TOTOrom 
ftror ctoto tocto i $ froror TO^rrlt tori^ totoc® tot i trom torto to%®' s tor^t 

TOTOCTOTOTTI C®RTO tcTOlTR TOf^C® ^)®IW TOTOTO TORlt^T ^®f% TOTO TO?T 'TO CTOTTT^ i 

TOR TORT'TOT TOR TO 4TO^ TOR^T ^TOfTO® TOTO i 4TO 1TO5TR Rift, 50 TOR TORR 
TOT-i'b, «|H14S3H- s>?r-io?r c#r 



































































































































^st, 4<j> wf ftto fr»f% ^<rr ^rm i >itn% w ot 

toi^rt w?{ <n*rr * ^st ^pit: *tmr *ii?nm ^ ^rt wr ’tw c^to- ^ih% 
ws, cat% ^ft'q ^uNft^f ^Trr <w wt « ^t, f*t^ c<ft%^ 

^tt x s?rf^s ^ i c^t%^ f^raf^s c$u$ i wrsrfwt <?ra '^jt'QTrr^ ^'Q 

<*R> ^t\5f% ^ I 

v$<m, ^uttoto, csrittomt £t^ #^<5 m\ m$m\ *m \ c^t wt?i%m 

Tflft W vaRJ^f i C< lf5t ^it^TSrf^ CTt$ "f§M 82 it t^t? ic t ^ 

i (M^rtos 4 c<rK?m tom i w ^gra 

^5f I 





^iw: <^mit ¥w canton *rmm fc®t% w i *rmm *ph^t ^tt^S 

WSt%r®T C*ftf5fa to ^*fWT W I 

V___ J 



1. "#fW <^R> ^tw ^S«T? 

2. ^1J ^SfvcTf^U^tTf *lf^3f ^ to^? 

3. ^ #t? 

4. ^t? 




5. <ItWRt Glffl C^T ^?f? 












































































RRj, 




1. fi>2PT5 mU's^ R^R R*fat l 

2. crr i 

1. ^%rr m^r toR c^mf^ RjtwtfR^R^ Rww w? 

R*. ¥St R. GFlfaR 
*t. <rrr r. R$rf*iRR 

2 . c^tf^pr^i- 

i. Rl$U|l«tM« WsftR 

ii. >IM*pIM« RlSfote 

iii. c«i1cr<i 

fRt&R R^? 

R>. i 'Q ii R. i 'S iii 
R. ii « iii R. i, ii 'G iii 

fta>* Rtv5 3 'Q 4 RW SftrfR '5'8^ Rt^ I 

*ifc rrrr ri# 5iM r^rr rr crrt rkr i wr rt;?®r crrt Rvsf© rrsr 

CR R%RR $4>*lte>! (RRF® RtR Rt i 

3. RH'StMM w <?FtR Fo&lftlMil ^»tR 

r*. f^STf^R ‘«*r R. Wftm 1r’ 

R. foSiftH 1%’ r. r»i5ifvi-4 *%’ 

4. RH*MH CRfRft slFoMltR RfRRltR c^s ^cr- 

i. R^ 

ii. RtWR 

iii. RRt Rt^ 

t=ft&R CRRRft Rf^F? 

(R*) i 'S ii (R) i 'G iii (R) ii 'Q iii (R) i, ii « iii 























































#<rf^53R 



1. \5. Wl kc*i3 ' 5 T 5 T5T RwRtR <plosr Rc^RtRlw ' 5 T 5 RT R>ll>M I 'slR 

'qwi <m rtc^ i 'aMjftt* to cfe>iU'»i^ crom wkk ^r ^^rr tor 4tor 

kilfajv® CTOlRtW I CRSt*!) TO*? 2|k>kR 'SICMR 1 ' 3 T 5 T?r TOT ‘*||^]R < ? W 'Q CRRt*JRt TOC'S 
TO I 

r. cro to cro; RitdaKro rrrrir rto? 

r. vBbbviiw^i «nkR rto #t crir ik? ^rrkrt to i 

«t. ^froiR tor#ito cro toto tor Rfw tot rrrto? rtor rmt to i 

r. Sff^wo TOsikTO crr w tor rttoto to smm rr? kcror^RR 

WlR® R'S I 


2. ^ ®RF RTOR TO RffitlRR TOt^R RtR RtTOftik TOR TO TO 
TO CTO TO fR ’ttl^R TOT, fR 'Q R^R Rft^ I 4 RRRJT RRtRftR fTO ^R^TO 
'Suh'S'^Rcn RRRMR TOR i kk TOR RR RtTOf vSIvscis 
%RR k RRRTOR *RtR*f ktRR I 


R. #t? 

R. ^kRR TO TOJlRTOfk ^TOR #t? RTO RR i 

r. $rrr ®n%r rttor RRwrik ^sTOr whir tor riwjt rr i 

R. ^kfCRR TOtTOgTOR RRlR*f ^RJtRR To l 



































































151-qcnwji WRUlt i fcfath *ttt^ « 

*11^7 OPR ^Ttw cssfa *0J5^I '5Tlf& <$& W^3t 

^Hf »R»f TJ*T OlOT *M®t? C*ff^f07t CWT *1*5® ^IPff ^StteRT RR«| 

^CR tw»iPi *PlR n4wil«r^lfl i Hfii^*i dfetil wlwtwi ' s rt®t TO 

vB®OI^ •RNfawtPR ftTO '«l*pw (S l 'TOT i 


^Rr »ii*mchw^ *i13toh <£i witOTr «ilwlw Irov i 























4$ Wt¥ (?1W *Wt: 


• ■ ? ir<i<i^w<j m g sn^r^twr fMt *tm i 

• G ’fife fMt <R£s I 

• *nfi g ffist c*tm ertt^rr g 4<r £n^rm%i^t if *rraf i 

• WT ^*Nf¥® *m?te *it^rT f*fat 1?^ Hff I 

• Sfisti *ttfi g g £n^st%r®t fiMjt 1?^® i 

• SfcWfRT G W1< If *flff I 

• sfcWfRr wt faratt tarn *tm i 

• £fmr i£Hfi> H®1«T ^®T "SFUtfl <MG^® *ttfl l 

• *iftar *tt?i i 

• n#i^ TR^pRr fMt ^s?re® *tm i 

• iTSt fJtfJt IfT® *ttff1 

• RR?si f^f M*i% fiMif <p?ic^ ftff i 

• $<ff*lc < 5)<i 1%f% <pw ^ R<iIm ffl® ’tH i 

• wasra Ih*i>imPi <£n? i£rt iraw®r f<# *rtff i 

• fi i«pm nw i 

• 9 t&*T G Itl f e fft ffl® *flff I 

• ^f*t® ot 4f fnwwf itcsr 'aiRjwif^r'o ^®t fei«r i?i® *tm i 

• b faff f" <T s <1C N ®> *tt?n I 

• ltf*f If ftff I 

• £j<Pl<K.'®1, '% 5 Tf, ^HlR^®l G f e fft ff£® *IN<1 I 

• Wlftf 'ffflt IfSSflf ffl® *flff i 

• Ht\»lfw®tf f>tff G <p®il<p®i fjtfjt ffT® Itff i 

• Tpff^s c?rtpt?r itff, sifetf g dwf?r fasn«r i?^® *rtff i 

• im %*rm taif fnrc® *tt?n i 

• ff*nn® wfirr ^ if f^sti g *iH>jwi3 ifaai i?^® ^ ^ 

w«nw ^rf^irf^® g *ii«i*iwi 3 tof«t i?jf® i 

• <i$5H g *ih*iwi 3 *if^jw *tt?n i 

• 1NH 'SRJ f^5t Jict>^®«i If i£RS '®<^)C<P f^®f ffT® Itff I 




































































































tor RtoR 




6.1 'S *f|f% 


toR *>m rr #rr i to ^5t #r %c® rkr r i RRRt to, ctottoi tow^R 

cto to, ctottoRR *twRt 90 R<it to 1 4 RRto toRR ^5 rr top rr 
^cr rrr 1 <toR RtoR r*w crr cernist?rrw5T R^to ^cr rsr #8 crt^s rrr 1 RRwt 
$ltoR ^5 toto toRt wr, toR w»R rr (Rto rr ^r rkr 1 vStowrc* 

toR sKRitoR fw^^rm rrt totoMj "to: 

(a) CSftfljTgftWR R^l<l RWffo <HfRR C*ft 1 R°^fRs CSTf^tfftW 5 !^ CRlRGR 5 

Rtos toG«T 0# Rt R*£R to RRRRlWR RFFRT RRS® ^GR I 

(b) SftRRR « RtGRRSR?'GSR c t toRT Rl»[ RNtf® RfRRRWt to rrrrr ffito rra 
RRFR 1 4tot to <to[GR Rv5 <F5 ^1to3 to CRS fto ^R 1 

(c) to 4R# ^^Jff RtRR* 1 to#R «1W RispRiR <11% ® ^f‘ 5 #%f I 

(d) ^rr crrr ^*r 'Q ^rgr toR ^%n <tc?rr 1 

snsr w to*t ^i«mr wv £f^t% to crr^tr ^r? ^«iw <im? toR siRm 
^r*ow to crgrj to elm 6 ! rrr 1 tow 3fi> toRt c*tm rrst rmtrr 

r^gr 1 toRt toB ^rt t*i<ntfto, rjmr ^r? toto, 

(a) tRRltfR*tR (Imbibition): 

^ r-® ^rr Rto?r ^ sn^ tow ir rrg&r Rto to to em 1 wrrt 
to, r*rgrw ^Dr ■“^rt rt ^tRt to^ Rtowr Rtoto ^ ^Jt r^r to 
to Irgrw 1 4 toRtGR* to^fto rgr i cR^pto tto%- ^^rr 
(tofem) <nn< 1 i£r?rr wr ^rr:^ wr ^ <?m, wrr wi wrr 

R°^B's $«l RR I C^RsTifR 'S CSTR^IfflST^I R^RR^R^t ^'STTR ^RRl^fR*R SIHrR <HfR 
CRRI RRR ^#5 to 1 to CRMIR «W®R sJH^rT 1 

(b) RJRR (Diffusion): 

RRR (RR:^ ^<lf% CRR to ^stR ^<H RRt W RR I RRRR ^R ^5 RRt 

RbsnR ^fto Rus i 13 R 5 gRT Rifto f%^ to <sp5 to R»^t«t?r toR to to 
^CR RlR I IffTO toR ^f<J Rrfto toR to tow to ^RR^ R^R C^R I (fit toRtw 
RJRR RIR i (f|B (f)<pn> C^b® 2(%Rt (Physical process) I CR 2|%RfR RtRIW CRRRt JacRjR 
































































































































wi c#f rrcrr iirw crcr rr Rte rw m<$ rrrr site rot i 4Rt 

vst^rsrnm « Rrpss% m?\ crtm rrkRr <Rf*t rh^RBi^ wi crcr rr rrcrr irrcrr 
fte Jai<i(,4<i Rxite ^sm $m wiw rrrr m rot 14R^Rt|RfOT(RROTf 4Rfi>wt 

'G Rl<ic<M RTfRR RRfRR RIRrjgr RTfRR T>fR STICKS (Diffusion pressure deficit) i RfRfR 

okriIrr 1 t>^jot rjirr m RteR rot RrfRR Rte 4 rr crir rtotr crtr crcr 

‘ s ttf% cCc*i CRR l <ifR RRTR B|\3GR?f ‘ 5 ttf% OTtRffR RJfRG1<l RRfR^ftR l 



drw^tw 


r 


RtW : RJfRR stiRRR RffRR I 


"\ 


tSRRRR : <£|<pfiS CRfS Rtfij <i)R? V S||^£>?1 Rf g<igrIg*R ^(RBr i 

: RJfRR Rtefi; RRW RROT *>flRR Rf RRBr Rrfte C5OT RRR§) WR*R RcfRf RR 

V_ _y 


(c) ^rf^JR't (Osmosis): 

«lR>4J<l e t #t, (?#f 1 r CRfRRf WR? CRfRRf f% CRRH R’tR^ CR CRfflR Rf RRR Rite teRR 
tefiR RfOTR, RfR iRfRR RR |RiR RfRf teRR^ W* WOT RCR ^ i 4f fr#OT 
teRR RfR WRR RR BfRR fSRfR teftR RlR, RfROT CRRGR OT^OTt ^it^1?T £ROT CROT i CRR 
4RRROTfRftR(?£^RRRfRROTRR?4teR#teRlRlW%RlRRfi 4 RiRlR^R 
Rtfi> CRW RtfR RRR R*ER l 4 RfRRfi; #RR CRlR W'S ftesRR RlRiR^te'S Rtef 
RlR i RfR # RROTR RRR RtOTR f5R 4R? fffRR 4R^, 4R# fcfRRJOTRJ RRf (Selectively 
permeable membrane) Bg*i RfMRt RRf RR, RfROT Ir^gRR RtRJ^ tjItj J3<iG c fR RRR RRfR 
RGR RfCR l ^R 5 ^ RR 4R° JshR^® ^ fSR RROTR fSRR 4Rfi> (fRRRJOTRJ RRf fRCR WfRfRf 
RRf ROT, 3T1RR RfR fRR RROTR JjRR CR£R Bto RROTR Ja<lG c fR Rgr RRtfRR RR l JjtRlfRR 
^RRRJffRRJ RRf CRR RtR RfR fRR RRfTRR ^RRR CR£R RRfTRR iRR^RR fRCR RRtfRR R'GRfffR 
^srfRgRR RlRRf RRf RR I 



tflRiRiRilW 


RtW : CRtR CRCR CRffR Rft^R i 

^RRRR : i£|RR^S Rf^, CRS, CRI^feR, RlfR, BP) l 

Rte : Rtl^[ te 'RRWK.bMR RfRfs i BfRR RRR^ am te^RfRR RRfR Rf'S i 


*o)lr 












































































































#t<r *tfro«T *** 

6.2 'Q Wf C*tM 

<#r c*im « wt c*im ^ £t%?rt?r ^ i uhchmi* 

*i1f^ 0*^*1 ■ j i j Hc<p 'oilc , t «th<i i 

(a) *rtft C*tm«r: 

7 1T*iI<H'9Im SI\8^r ' 5 It i 0C s r ailfiSs *tlft (capillary water) C'ffa'f <pw i 

slt'^K.'i^ «p(.«i *m$ c<p|« ^jh«t u'ffl' «iii5l's^ ^R> ^?r, <*Rf «p(. e i 9 Ht*t?r wh csic^ *ltf^ ^ 

<?ro?r *nf^> i m ^R> «iw 

vofa *ttC*t?T ^t Ru>S (SlE^ *ilf^ d>C1 OTf I ^Jf' 9 f 7 T 'EM *l|l5i'© ^*1 ^iwN *N% 





f&sf 6.01: <#T C“tm « < #^T 

f^»^ iw C5tw it t%^^?ri ^ C5iw■*i^to"snfi^r<#r *mmiw 

i ^ <sie^ \siwiw 'oiR} 2 i<i‘i 'q ^ *itf^ TO*f tot i 'sjfrartt 

CW7P <#T TJCSRT (Cortex) 8 fm TO i 4 TOte CTO C«K?F CTOtTO' 

(cell to cell osmosis) *t**rf^ ^T i <£|^'olcq “ p ft1% ^*<Oo'9<P 'S <P®l1 

(Vascular bundles) C’ffc^ ^TtTT i *ftft 9 ff?H3»T <p«il^ C*ffE^ C 5 !^ '©t 'srl^C'i^ <P®ii^ 

' s rf*flC 5 I ^5*1 M3 f^t<.<P 9 ftE“l*f T^rc<P efolflp ^llc<P i *tlPT Rfosi x tNt-£MNt ^C?f 


elHR'fcH- SsiST-io'ST GEtf^t 






















































i'SO 




'Sfecis *tro c^ffc* *i* i 4 to* c* tp 5 !^ silt 5 *! tot to* c**m tot!, 'aifea'q* 

'Q SJC 5 *** I 

(b) *fi* TO CTO: 

^3few *tifi* *tc* fi 5 ^ *fi»<M *fi* *** c*!** to*, fi^ *** s^iwN fro c*rtfii> 
TOf^ ^fr® "^gc** ^sjto** cro fi'siw ^i*3«t 3; c*!!** ^**3* %*c* to? to* i *fi* *** 
c*rtfw ** to* %*c* i cro* stto® ijfi $*ttc* to to, fi%* cro*« *fe* cro* \ 

fife 5 * CTO (Passive absorption): $ta* 4 Stfe*t* 5flMl*l $VMl$fi»H 'Q *feg** 

silt 5 *!* to cro* to*, cro*r fi*t#t* *H* w** ** *f i 

CTO (Active absorption): •*)&*) cHht ,, l *fi©t v^ef TOJ CTO*I ^** 

fi*f^k *ifi* stc*t** ** i 

6.2.1 *lfe^T: 

^fec* *fi*** *ro *ifl> <ro c*ftfe® *ifi « *fi* to 4*5 *iro sp^©^® to* 
wmm> pt* 1 to*! *tfi, c*mm*i *!to* *nfi 4*5 ^tf^r to ^fec** *tro 
C*fkl« 1 i*t*, £<?!**> -ife 4*5 ^pi'st l>tc** WT C^ 5 !*** SIvscki *!TO c*fta *f* <ic«i 

fi'sal^kl *!**! <K**11 4^!^ *1TO ‘ s ttf% C’ifelC* C**(C* *T*J 2$*$5 ** 1 £|^s *f*J vSl'SGIS 

fife* 4 *ito *ifi* to to* euro* fi^j 1 ^ to curoc** Pnhm* toc* 

2f*tfes **1 ^fec** fife* £** C*fi CKTO* fifcp TOC* fi’tffe fi?* 5 4*^ TO '5TOT 
<PW l SlvscKl fiCE* fic** CTt 5 t^ s C s ll fit5* fic^ 5 , ^5*C* ^CSlfi's ^W*tCS|t fic<P 

^fec** TOt*tfii 4TOt* *5C5lfe© **fi^C*t $*C* *! fits M(4lMl fe* 5 Sf*tfes ** I 

$fec* *tfi**C** 

*fi***^f4TOft* c<MWl **t^fi 7 *W’®*i *lfi 'Q *tfiw «n<K.'-R ©«ilo«i(.<p 

^Iwr *firo **t ** 1 *ifi « *fiw toj* ** fwfift ’ffin* 

TOC** 1 4$ *nfi 4*5 *fiw **f< ^te* TOf ^ItTO *C* C**|CTO fifiTO* 

fic* (*^® TO 1 4'SRI *lfi 4*5 *fesf **«t *fi*** 1 ^TOI* fro *lfi 'Q *f*5f 

TO C*lfe® To ^ifero silt 5 *!* *c5c^* **ff fic* «rl^W>l C«WW C’ffit* 4*5 £(TO* 

cro* to ^tc* ^tc* *mm fee* c^ffc* 1 c**tc* *t*j ^®fi ** 1 *fet cro 5 M* *t*j 
optTO* feror fic* %fro* fife* ^ 5 c*i cfc *t* 1 *ror witc** cro* *r qptcro* 
feror cror toc* *^* to c*c* ^fec** fgf TO*ife® 1 4 w*j **r *t* *fi*** %fe* 

#*C* 4*fi '®l x sj^s fP^TOt 5 *! 


*o$1r 




























































































*o*}r 






*llR 'S ^Ref (Translocation of water and minarals): 

^rat 'Q WPfcf ftfST « C*fcsft I $R*t ^lR 

<?fW 'p *ltR C’ffa't i *ikl(.<u SlSR^S 4 <pI«tR 'SS i ’IP'IMlRt ^§R*f ^iR 

c**lw slwIeRR *lR®t efts*! i 'oi<i“b *lR®f c*lht fc k ^t^sR* ^flR c*fk*t’faiR 
CSlW 'oiMlI l 4 R*(«l vSh>v©s GSlRffo cvoksl R^lRvo etkc's *1tSeS I c<plc*l <1 Ri^<pI <1 *tlR 
<*rct *itRre ^tfs ^iRw ®R«t^ iuctot cssiwr (ceil sap) se*r i ^\m 

RRws *inis ^ *n^m 4^»iw c^iwr c*fRiswmi 


C^lw 5 ^ 'Sdwk't (Ascent of sap): 

p *nR 'Q *(Rs? wl c*!!^ 6 ! s*e?r i (£i c^lwf RR^ 8lR»«ih sRtcs ftar ffcs R*tc?is Res* 

?lW WlWI! *IT< *|RSW WfffS I *lR<k*k^ fotpt vSffi 

■^st sm, ^iIUcv© $rw *nR 'Q *iRst eT^et^rt ^iwk csict> ^ra - *iEr^.i ^>®ik cflViwi 
*ifiNrr ^rr ctiw *tt^m pffcMt i w ste*i ^iRg^r, sjm « R*r ^sjiR 
*nR lira* *iRsf wr c*tm« w i *m«r Res c*nfw *nR ^ 

*lRw *fpjkf di^sts ^«iwR csle^ *lte*ts csnes ^rts i ^ c^les* 'st 'ots - 
‘ ! 1te ic ts cs>tes m i ^^tes cs>ts c^lw cs>tes *tiR *lRs? erne's &«n,'® 4<p^i»iii ^e^s - 
dss^r Rgj -^nr <*rc* s*te®s *fR<ks ^»it cses *Ms oiwlRH ^rm c*fRls i 



tq<p<p 


^tW: SRcn <PT Soahi *tfte°l i 


Peperomia Ml's*!, 

*nR «^uiapiRi «th ^iR i 


i3^R wI'oot 1%^ ’tlR Rc?T ^stffo 
^ew <?pRt >ij!jmRi st «n«r s»iRr i 

^■^sR \s|st| peperomia SRn ^^I'olw ’’St’R 
<?r ^fr*tPit ’itR^o i ^ «r^its 

c<q|vs»iRw» ^ew sRls cse*f 

c«te^ eft*s »hi»m ^lt®lrr <?N i 



V 


J 




































































6.2.3 


cro<R to^ cro^ c? TOgm *Nro TO sro to i 4 TO *i$m»i ctorto 
tom ^cro ?rcTO *wm *m*{'Q c*ffcs to i tot toitocsto srfimm 4 TO 
<imi*i tot i ^rom %TO#5£® caTOtsRFfr cro> ^j%® co 2 4^ ^ cro> ^j%® *trtm 
^refrro ■*R%sftfto -m $vnr m i 4 $^nr to ^1%cm fife* wt to i fctecm 
sifeffl* cro^ 4 to ^ to w dtmra to ImnTO to Wwra sito% ■*t1§<r 
ctoh (7m i 4 tort m to$^ tot ^ wf, extern tefocw from f?ro tom 
TO^® to? 5 i Rfo?t "mr 4^? ■%£? tops to® (ctot too, -^r TOO 1m?t TOatos'G 
(^©f*nt) 4^ TO ^R TO? 5 I 'OIN-Sil 4TO (TTO TO«'ll<M?:'CSlTO c f TO ■#5tw 
f?%r tofr *ifmrtl® m i 

QFtmesm TOWT (Phloem translocation): 

vSl'ki? 'jgfr 4 to TO©t *trnm cro? 5 ■>jm totor tor? ^ip^t &«iii>c«i 4^fi> ^ TO*fTO 

<tf?mmmTOr «nro totobto 4 tosRtj crorcm ftror to toto crow ’ifm?*? 
mR*|cEm ^hm ^i torr croft c? *rftm*r tor^ 4to crom^ 

to? 5 i cipicto^ ftror, ^r^item, crom toc*h<m$>ii « <h*g*h$?m to? 5 i ftror 4^ 

mcm t<pfcrt>iR!H «toto shSIh^i *i#t? <ro? i •whRteiM 4 <r 4?sfi>? wtto# 

$,(.? 'Sl'SlCIC?. TORT TO 5 1^ 5 T ^R> <K? I 'JUjI CTRCm TO^it ^[£|TO £fl§t?fi> TOM TOM 
to b\<$\<\ toi tor? tor to i 4? wr >iw^ 4^ c?m ctof tor 

c?ro rto®t ?Riff© to i %®?rm 4 w^cro ?rmf 5? mw ritoR? 5 toN'torto 

?*8f C^T5 ^1, ^ , «tRR t>®ilt>c«i i Ik^m ^R’lTO ^TOR^f ’tW 'Rt?I, , #R ®«il®«i 

c^5 m i 

6.2.4 (Transpiration): 

vtfft ^s\ #^r tow ^mt m m i si^s ^r TOtw% *nR to i 
<?R lfw TO?' TO ^ ^l%um TO^ M??5 TOTOm ?m ^?n TO 5 !^ TO 
vSlvsci? ?m%i wr ?mi<mw <iRw cm' to ?m i ^RRt? 6 ^® c? x ttft?r®^Pi 

stilmm to mi% ^rto ■sr wr '?wi?to TO cm to cm, c^i^ 

gtftmt i 4 ?rTO to to% TOm cro ■sr wr ^d>, to fTOc^s 4cm Iro to 

TO TO TOR^, mR: <14?#? £R?TO, f%^fTO £R?TO « C#&fTO 2R?TO i 











































































































(a) ’'tesrit? (Stromatal 

transpiration): 

(Guard cell) C^s t*W W 

i ^lw^c<p *|si?| i Sf stoma, ^<it>*i 

stomata) I £4lMl CTtfe glc^TM* 

90-95% ?? *l3RI^i ’ s It*0W I 

(b) #I«HH (Cuticular 
transpiration): 

fcfoCM tot? ^HT *TN? $*fc? 

to toto? ?nwt ?twi <o toto^r ?bti toto®r c«? ?*or to- <#? 

^Mh»lw c<i^ i ii) £t%?rtw R j '5ti>5j e il<i <k.«i i 

(c) t*iPHj*ilu 8|t^R (Lenticular transpiration): 

c’ft't ^*r ?j?r <picsss ?i^®r c*pri> <?ito?®r ?i?^ to ?? i 1 wb«h 

wiHliMw J il«sr'o ?lw» i$?X <?? R*^ *Hf? ^I^,w wRitii *ll%l i 

gf^PH ^c°i i 


i' 5 'S 



"to 6.03: <4?^ C*IM ifl?? 



ffesr 6.04: 

stt-w-u wi ?wwbt c*tito 

??i ^ si«Hc<p-fi ^*t<r Rwfl^r i wiUi^JS'oi w ijsie 5 ! «t 5 t ?>?t ?i?, 

-q|Rj<P 2f«tW 'Q 'q'Bj'wfM 2bh<P I 
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(a) st^tW 

(i) v *MWl<al (Temperature): ' 3 TC®t sIc^im* i 

^ifw 'sfc't ‘ s ttf% *W'st$. TO*f , # e t^® ^C® ’ft^' TOT sfcRivT stfiRt ^iRv® '5$1 ®t*ffit3ft 

cm '^P^SJeW ^%RW *ft? c tW©t *fR I WT 8| <.^10*1* '^R'S ^11 

®mtSft TOT (^f T®1^ ^5lfw failed 8|^8 TOT TfR I 

(ii) , o||ar®l (Relative humidity): <il^(.'s < lf?r 5 Tf c f 'S <il*j 3 ^f%RW 

*ft?T e t^J®t3' ®TR[*Ttf®^ ^|<ic<p 'STtt’ifw 'oilfl'ol ^T i C^fWl 4«iN>N 

^%hw «fm wa ®t ^ bus toi ^\m bb w%rw 

^prcs^RT ^T «fl3 c tW©m ®RJ 4fi> ^ BUS TOI ' 0 ||ar©l TO TOT 

®ppp{$ 'e w <m's tot ®ifw tot ^ ^3TO wi 
^%rew *tI*h^'©i ^iR«i ctot i ^roif^R 5 'oii^vsi to sftror sartor TO <ros ^rt?r 
c^f*f sftror to tot to i 

(iii) ^TOtf (Light): ®!t??TO ^ TO, WI 8lWhWd TO ^*T TOi 

®ttotot tot TOTO ^ 2iR»nl tot ^.(.u TO i ®ittTO ®t?FTO0?r ®rj gurney?' 

'*IN>|W'8 TO"t^ TO> l WT SfcRTORT TOPQ '8$t-TOT "TO^1 ale'll vSlvsicu^ ®t*ITOlT 
^fTO TOUR'S gfcRTO SlfoillW 8WfTO TOT I 

(iv) ^I^kHr (Wind): slc^iw* 'TOT SRscns &RRc<ps TOl "55?! '3C&, 'TOT 

siR>TO TO «ltw i TO^T TOTO^ TO!j$ TO[ ^ CTO ®TO i£|^ TO TOR ^f*T 
TO i ^[£|TO^ wr TOtTO 'ailwlPi'® to TO? TOacro ®H *fc® i wf 'srfro TOR 
^RWW’WOT^II TOFt ^[2fTO^ ^N^SCVIJ 2R?TO fcld'oVJ ^ i 

^Ricvs ^i^hro^r %¥t ^fR> *pc«i sfcRtR <?(.*! Rln i 'oihR <il^&l*t cm\ 
Rl^hro^T £|R J ?ll ^.R'8 C^t® Rln I 

(b) ^rsp^fK gJ^R^ 

(i) *|3RRf: ^l<*lRs^tJt, 'oil?i'©*i, '3|<j , vllc*i<i 2jC'N 1 i*i ^Iw^i 'oI^'oju i 

(ii) *fc3RJ ^«0t: mB BVW, ^ ^ WTO? §*B £R?TO '©IH'aVJ 

«W <psl BB i 

(iii) Plawro^ «llil^: *l<fl*Mt45l «llil^ ^® m SlWhMil ~$B (BUS m I 

t£) '0||?|VS«1 ^R8 <PC^ ' J JT?f I 

(iv) ^t?R 'sftw&i: *n®t« b*b <*>w<b ^ cm 

slc^nci'S BBs (bus ■srR i 


*o)1r 
































































oiir 







^t 5 #? *UlttM«>ft»llil ’if^W 'il^M'S vsN^wj 

i 


^<p<p ^tw 


<p|e{: 8je"9i*i slU 5 ^ 'SR'i OT *ltR <iMRIe<i <k*i (FBI ^sR *lffa»t i 

iS<w 3 , <£r^>fi> ■>iG's©r t&fipf, i£R# <plei>s <R®nsffa^T c»ic a ilwi ^st ^T HH 

*tf?r s rl ,e t 5 i£®T R>% ’lift i 

v ln('o: sf$lc»i3 ,i><m^. e^Re^ <iRe?i Re's ifR? *|R*iM*ig's| *flR‘ 

G^Rgs^ I 1%^ *||'o|»R, '“fNtW G^lW1 Rw "5G5 ^jPBf Rt?f 

^t H»*f Rsf 'S|Re<P W*faT Ghetto Rc?T Rtfs I C*I?IH ^PlGs OT R'SGSS 
C^?T Re's ^t "^spj ^c's *Tf *ttt?T i ^ 

**<rtte lRR ^f*5t c?rc*f Re's ^e<i i 

< l4e^^ >e f: <£R> ^r®Bt <?NT e»ic«ile«i»i 
R'ses* ’ttc?! *nR* c*p^t wi ^jfc* ^ tpt 
^m, ^c?r jipr ^pir % 

c^mt^Gs ’trn^? 

MMlUM ^RJ CTtPff *ttR 

coi^m %r ^t, *nR?r ^ e n^\ ct 

swR^s ^rr ^m% Rsi <#? 

<iM1<ples eie^i <il3.e*i (tt <pg* Gt?I i fi><3 6.05: sie^ie^ *tffa»t 



^'s4's1; 

(a) vsRnR 'oi<Hj$ '»ie'ser ^Gs ~5J3 1 

(b) mtw ^ 'siwNw ctw ^ifcaflt i 


glCRpR ^R ^R S|eiil«t^l«i ' a H*t®T (Transpiration is a necessary evil): 

sk^ieis ^He^ -q'©^lei Rsal^R <1 ?<p^g'sj C^ffe^e^ 'SIGT ^ i <4 

stR^mr R*lt#R <?iw R^?f%r i slc^nwo wf 































































i'S'Ja 




*tc® i ^ Siw* w vSIvsci^ sjfiwN r^r> c*ttfw <#t 4 r° rIr^ rrr 
*\rm rIMr© rr i 4 ftro Riisf% rcr *nft c*im to to ^r* *imj sr§^r « 

tRRT^tR <pl4g»>( 'StR RCR RtCR i £k*wm TO RFatR CRCRlfTOf RJtRR RM Rtl>f% RR, 

Rt *nft c*w ririrj to i ^ siwrch* Rt to torr* %r c*rrfw wift 

^|R <pw RN>lR C^R^(,®iR ^stRRfiRt J i^*i*fl <! i RRtCR RICR i 

^ sti^r# tefecm rr rrcrr %*w?r Rrots 4 r waft ^Pw« 

RCRCR I CRRR: *fltR C*ttWlR Ct>C*J Slc^lM RtfR RtRfCRfR RfR (Rp] ^.c«l 'St'SUffl 'st*D *NlR <4R\ 
RpHC.'sr-H *ili>1'© CRRtlTOi 4R TOT wfrtfa RS® RfCR I a|||Sc« *tlfRRRtT5f% RlTOI C*ttR c f 
RR RCR 2fC 3 RRR ^jCfR RC'sf D S 1C V ® RI<P(.<11 <4 ^R’RIR 5 cWlO© £l^p> *1)'® CRt^CR RR 
^TOR RF©t RlfRCR CRRI 2tt?RTOR '®l'»l<* StCRt'SfftR RJtRR TO Rl^% TO Rt, TOf ^Rl^gRR 
RSR RCR l 


4RWRtRRRtRtR, 



RRfR^R i (RPn^JR £R*lfttfsJR RfRf Pwl^] <p|fuPi St^RTO 5 ‘Skfllstfl*! R 5 ^’ (Necessary 
Evil) RtCR 'ilFap's RRRC5R i TO RlPfo iRRtCR ^§TO flfc* TOR CTO ^jRRt CRR 
RCR 4R TOlR^tft PH* RW RC^'Q StC’RRR P<|F©'S RCRCR I 


6.3 (Blood Circulation in human body) 

R$ #R%*I^R ^R l RlRtfRR RRJ %R R$ CRCRR RRR StRtfRR RR 4R* <R>tCR ^rf^CSR 4R* 
RtRJ ^RlRH RRRRtR <PW I <PC«l CRC5R RR (R*tR R^tR <4R\ Rl^R Rlc<P l CR 'sCSJR Rt*0CR R$ 
£tP©Pl^|vo CRCRR PP>R Wf 'Q W*f RRtRR "RCR, ^©tC^ R1 R^RRRW RtR I ^ ^TOi Sj-qlT^v® 
RC5RRTW$ «fl^RB*RR^ WfCTOR ^RS^tlR CTO^RJ’TO RfRRlf^s 

RR I 

RtRRCRCR R$£|RtR C^RR R^Pf® ^1R? R^RlpTtJCRtR RCRJ %ItR**f TO, RTOT 4R Rl^CR 
RtCR Rt i 4 RRCRR R^^i'saiw R^R RSRRRW (Close circulatory system) RRt RR i RlRt 
CRCR R^ ^RRlR R’Pj^f *lfR5RC e lR RtRJ RtR PiPU Rt ^stR C^CR'Q RSR RRR RtCR I R**f 
RSRRR^sC^IR Rv5 ^jRRt RCRt 4 RJR’RtR, 

(a) R$ RRtRlR CTOR RR>?| RC®t PfCR C^ffCR I 

(b) R^Rt% RtfRR RItCRR RfRRTOR RtTO OiR (RTOt iTOtR TOt R^SfRtCRR RfRRt«t 
fRRW*t RRC^s RtCR I 


*o)1r 







































































(c) m tosj TO ^5 Ito «nc»T I ^RIH TORT ^HRT 3S 

tom fcaWsr^f w ^ wiisiyp mrnw i 



[, mS33*FoW (Blood circulatory system): 


*fsrf^, f*l?T 'Q £<pl*1«p*ilPi Rc.*j ’tf^s i£m? «iPi<p|v»flq (Lymphatic system): «iPi^l, 

«lPl«»MlPl « •UH»H>ttl«MlPl to ’ifoa i 



^ t£R» \&3»f OTtW ^®Tt I ^>| OR? ^<pR<Pl, WFtot vg 



(a) 9 ®w (Plasma): 

i *iwiro sun 55 1 

erqi=r Jurist <#t 1 «$ ^s\ ^tf% to" 1 canflH tetoN « rnmmj tom wr 

W*H?r ^llw* 1 t^RT ' 5 lPff PI 9 ffl^»j(. s, il 5|lc<P ^5t ^c«il: 

(i) CSilf&=T, ^flt CgjlR'BpH « *p|$QMl«rt 

(ii) gPFlW 

(iii) *5^ *9^3 &R<P e tt 

(iv) «i<H 

(v) 

(vi) 

(vii) 

(viii) W Wf PTSH: $ 3 Q*ll, ^©Jlft i 

*«rw *iHto c»iiI 4 «i>i gsnfe, pnfan*r « 'auwftwi to i 

tost ^ to<m *n sj^t < 1 # to tort tot c*ttto ^ to 


Tpft-i*, w-io^r (Sfr 































































ivSb- 


'StRR'teH 



^?r i cH*,u»n*twi sRjift w w (Rt^r 

«iR? ^r ! ^ c t w i 


(b) sis^R^I (Blood corpuscles) 

^H^gicr Fo*i *i«<pR<p| C*NT ^lt?f, (Ftf&s <j®<pR^t (Red Blood Corpuscles), C^o 

*i«<pR<p| (white Blood Corpuscles) (Blood Platelets) i ^iR'S 

C<FR, W W SfN*lR W «I>|V|H ^IR ^ttST ^Rt W <iR?RW f^R 
*I«<pR<Pl RR C'T'GTJt RC«|R.®1, vo*R ^rejf^ef W 4*R<Ph Rt^t %T Rt I CR^ RlR ‘il^R'G 
Sl&Plvo I 

(i) CRlf^® »ll-MCWft t^R 

wfRrr w c®n^>s w^hi 

*MU>MI (rRt I 4fi> 'Sjlwlw vaiRiiceH *|R<RW 
^R<Pl *I1®H R>R I ®B®T 'a|R<R'ssrl*l 
C«=llRv» *I«<pR<pI fcaft I iiR R\5 Rl?[ 120 
fRRl (Rl^o wR^lil Rv5Q»ill>l 

«itw Rt 4Rv OT*lffs 'OICI^UI H-VO|^VOP1 
TO5f I ^hRil^ 3G3 t®llR.vo <I®^R^*I<I 

R?*BT £i% R>vSR<p RRiRUlw £tm 50 ®T¥ I fi>sr 6.08: CRlf^© 



*o)1r 












































0$br 


’tRwr 




< 4 P c&w sff?r 500 *R t.<Pi i '§®i»iifi « 7 iftof?r otiR'® 

Sltw i 'S}*Hl^« 1 <Mt 4 pp^ C*!tR® *lfolM «Pf «ltW I «||S||CM ^) 4 M« 

2ffa ^5 C5Tff^5 ^RfiT fcsRs ^ l (fifths narftal* 

^%5tST 4\<R ^1$*re|f$® *ll^T WI 


RwIcjURm: ftwlcfllfii *ww*i *W$f i wlR® *i®<pR<pI*i i 3 ?r ^*lR<lf®s ^pkc'T 
«TH OT*Hn i £l«ji'sr«?l*i *tism RwIcStlR*! *Tf s||<P(.«i ^•"q'H®! ^t *® < jMJ®l (anemia) 
ffHf CTO I ^UMlCWH SM ^ ^Ste*T SHtflSl 4 CStFt^F'® i 


(ii) ^<pR<pI ^t Pl'SwW^ii 

c- 4 ®^R<pI<i RRnS t.<plc«il c*r§ i RwIcUlfitfiiR J 
M»l*l i C*^» ^ v *ll^ R*T i Rc»rlcf|lR*i *Tt «IM>H <pRcH <? 5 f® *K 8 <pR<H, 

^swRrc.® White Blood Cell ^t WBC ^®T I C*S}® ^R^l*! RBC-^ 'g«i»il?i ' 5 ft ? R> "^Sf I 

«*rat 'suiPmr 'To «ii<mm« w i wimRcRPw sOfam <*iP ^\%$ 

WT^l 



par 6.09: 


sll^ilHi ^Rl'-Jw *W??T ‘PM ^IIW 


c$s im&R ^ro Rc?r RomR * i ^ «rift+i4 snSNr c®^ ^ Pgj?r 

w sfwt <p«c® *ltra i <iRms ^Nr ^pr, <R® ^R<^ ^Rr 

I ^tWt^ Sift 4-10 W C$5 wR«M I »|M4CW* <£& 

c^s *fl?f i ^u^l^lcnfl sswhttpifa ’H <^® ^R^Rt dna ${& \ 

M^Rt'on: 9 t& s T’l®®lc<i ■^Rc.RsflWW *rt»H ^*lpsfR ^t ^■'Ipelf^ ®iyil« (?^s^R<pI<.<p 

£f*im ®m <F<JT m, $$t (ft ^OWI^WWI^U <Jt hHlR$H ^ ($) a|I^Wl»lftl5 ^t 
^fRl^ii 




















































i8o 




(^) 4 C^s 

3 Tl^j^t?(tW 5 T ihl^h 'S i wteH^piN^v 

<?9® ^f£^rr Ml; « 

victors i (rgs Pwwlfc, fstet 
$®j|R WvC*! ^ fcsf?! ^?n 
<R5 R$QhiI>I*|<$ ^RTO nwl>l!$l3 
c^fc, f^tro vs ^»ro 
^s ^Rro Riwl>il§i? ®ijlfi><ife 
to ^ ^ viijiPG<iR5<i &m sfm 

^1 (TO'^Rl’i 'Rv^T <PW i ii|'»lc<i C'K.^ 

cro stfrott w©t im to i sjwm^s 

mroitcStfSpr sfam cro#?t^ *r«?i 

TOTl 



PlWl>H$i3 i)Wl>ll^ 



RSUjlPH ^SptWlpM MCTlRH 


f$ar 6.10: Rfosi sfasfa 


(*0 ^CTOI^S : 4TO ^ TOt^$ i 

t Wscs 1%JT £tTO *Wt: Rfcdalft*1, ^ MWlfo*! I 


Rfc8>*IIC>m 


f^ttf^T *PjlCTOI$U>lf>l>1 sUfam TOTl t'QpIMlflH 'Q MC*Hf*H R-'SIRh 

TO^ «!TOR4 <Wf f^§^5 TO TO 2tfTOt«f TO i MWlPH <3*llf^T f^S^S <F£?T 
<w^ *i«<ilRTO Fovsw W5TT& TOt cpf?r i 


(iii) ^Jbfr«»l Rt ^l 3 # 

^<wRrW> 4TO??F CSl^wB (Platelet) TO i 4$C?lT CTO1TO, fwITO ^5 
^c® « i ^rfeStsd^f toito aim ^Stgftro cto vii$d3i<i>R?*ii, *if®*t 
<!'*§ ^llc<p; R>*^ ^llc<P «Tt i ajG®, ^ii>R><q>l*lc«il C^N »Rr; «S*|t®il 

^tlTO (TORT ftfl W*f i 
^Dfo^l’icTO ’tW (t-io f^T I ^tf^t® 
viH^Mi, 2tf^ VMftRlftlSM wJfrltTO 

TOlJf 2fRl ^TtWl^ TO I CRC^ i£)TO 

TOUT TO'G C#1 ^ i 



SfTO ^5f 3,C°ll "3$ ®St3*T <P<)1 
^lf5 ^fTOtC® (blood clotting) TOttJ 
<Ml i 'TOl'T c<plc*il Rt cult'll f53f 6.11: (<)^ \afa '4||<J>I<| *1R<|®*1 i 


j >Mv 


*o)tr 
















































































SoSIr 


va||vj|\s£|t^ TO <3>U> TOT <?Hh<Pl<l TO ^ «|R?lPi'0 'altTO Sfl^t 

<PW gfWfSjlJiISi (Thromboplastin) RtW fcsf?T <PW I ^ ’Wif’lpTl' *ic@s C£ftf^T 

c2H8|»iRhw srcfro *(&m to i apit^? *t<Fr®t *ranr csrrffrr- ^Qwioenw 
«pI$Qh *mm> 'to im& ^t*mr trot wr ^Si?r i «pI$Qh ^toic^r 

^T5^%T CSfri^sT, *It ^s ^©t? 'Sfffsf '8tlPl<p| sl 3 ^® l t£|fi> ^5 ®hIi> <*R? 

^ tot i to m tor st^mf^ «r^q wf^r, 4 si%?im ^rj too $(m *itor 

*I»1UiFm» 4<R fe&lftM K 'Q TOR ^vs TOP i 

*lfolH '5f < *|bQ J <H Rt sltTOT Wlvo RTOt TOT ^ Rt i WT TOR* W <at% 
srWRWR TOW TO i 





4|6t: I*icm ^pfi> TO5RT «(N» 'Q i 

Qtfos « <?^5 TOT TOfaj : 


frf 5 ^ 

wlR'o H8^FM 

tos»FM 

(a) R®12»«l*l 

(b) TO^TO 

(c) %srfTO 

(d) *R*W 

(e) TO 




*083 ^|ef 

m W ^ItRtR I ^ CRTOT RtRtfaf TO TO, CRRR: 

(a) 'srf^CBrR *U3<1AR: CRtf^o 5W»fi«>l ^felfTOlCgttfRR^T CTO «lf*|GflM RfRTOR 
<kr i 

(b) TOTO TOlTOtf: RlTOjfRR* Rfr*ll<T Wf CTOtjCTO OT R*lRR 

'ocsil^,'® "5R, <f&F\ GRlfoiiN Rl^ < p|4c«ii5^c‘ s 1' vsT <pm tRCR ^TtC^T >4R° iRSTOT 
RtffTTO ^TtTOJ CWRl^CR CTOTO (Mi 

(c) RIRJRM *ltiH*H: R$?R |CTO, TON1$W! «fl1^s, ^RTOlT ^oflfR CR*tCR RRTOl^TOT i 
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(d) '®M* ■’PTSt R^t: <?RRR TOJ ^SIRRW RRRURTt R’Rtf^ R£6^ i t£|tfs RtR RR>v 

^rosst RR>si RtRtR m*\ rr 4r? ^©t r?sr rnjcr crcrr rRr re® i 
crcrr rRr ^©ierr rr®t R^t rr i 


(e) R«tJ RRt<R*hH: R$ CW WS **$><>4 W 4R* <5TC»tR 

RTRJCR CRRR ^vSfaiil, $Sf<i<p i£)fR® VQ <p|«f»i tBl^-'oisil^v© R.WW ft**PlRR <PCR l 


(f) RRCRH RQrRR: RRERtR RltRtR% #Rc® fcoft 3R5 RRERR fetR HRUllH4 RRttf Rt 
RRl 3 #Ri®I rOT Rwiletl ^Rtf)fRf®R WR RRRfR® RR 4RSlRt®R t®tR<P 

*m Rf^Rff ^<pi rirr "to i 


(g) cm df^wK: tor^ rrrerr 


w^,c<p ^tRtRR 


'©il^R (TO 5 RRR RJER i WtfR>Rf® 'Q 'oijIFGg'SM %$R1RERR R$ (TOR CRTR Rf^ERtR 
W»tRfaTOi 


(h) RS WRlft Rfat: CTOR G«plc«il ®RR <R*t& CROT ^fRoli^l R$ ®{RlT> r!rE® ^RtRfRJ rjer 
4R? (TOR wt R*R TO I 


6.3.2 KtW ^t RB3R 

4TOR ^mi'SH^ Rt ^ CRt% ^RJ Ri^R TORR, ’RR Rt$R RR 1 r’ Rf®tfi>®1 tf®TRRt 
(£1 WR fwtRR RtR*$ c5f%f®RERR RRtR C<iRE® Rte i R^R RR Rf ^1® RR #t? (RR^Rt 
Rt® RR WtRt RERm? ^R?«IJ RfNt-fifta 4R? TORRtR RfTO CRRt CRER CR RJ^R 
OTlflpR$RsR^lR A 4R? BRtRR 5 ^ *tRERR'0|jll*5<.®t«i (antigens) RtER 5 3)R?R^RERa'Sb 
^ RRERR 'i|JlPB<lRj (antibody) TO i <fl$ ^plf^SR 4R? Wtf^R^R ^RM®R %RR f®f% 
TO' Rt»JERR RTO 5 fRf®R RER 'SfR RRt RtR I 4ER 5 ^t® RR ROT I TOf RjlWB^RtR 

1901 RIOT Rt^ERR W G*lf«tfRRJtR TO' ^st A, B, AB «flR5 0- 4 ®tRfi> RERR RlRRRR 
TOR I RtRtR'Fs 3JRSSR Rt^JR RE$R RR ^t#RR «3RS^ RRR TO I 


IrEER RtRte Ri^R SRRR ^|j|pB<lR» ^R° Wl%TOR ^Rl^ CRTOt ROTT: 


rotr^R 

SUlpBOSM (CRt^S R^R#TO) 

'SUlpB^ (R5ROT) 

A 

A 

b 

B 

B 

a 

AB 

A,B 


O 

(?i^ 

a,b 


$o:>fr 
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TO<3t TOffiffs im «>|j|R5ceM 4<R ^|]|pB<j^ (WSlfl l <fl* fefec® 

TOtf jfl^ i£|'SlW ^sc© *ilft i C*TO: 

aft A: 4 £S 1 %^S A « b *l 1 ^# TO i 

3*tB: 4 <2lTO <TC$ B 4f&£TO 'G a TOi 

«P AB: B 4ft>CSH TO CTOT <*lf& i # TO I 

«t*t 0: td (2*1% <rcs CTOT 4FGC&H TO ^t a « b TOi 

*?ITO ffllfw -#m CTORT C4 WRi 18|0® 'AflfliOflM SjflTO <*$TO 

<H>I*1 ©ulfv^l'Ml ^5? s, ft k f '3|lc j 1, 'oijlfvoerc.'HI ■'ik’tf fafoill <?tit's *1^ 'okc«1, ©ulRicaM- 

vaUlRJ^fVb ^Ut TO ajfl^t ^T < 3 t% #^T TO TOi « *p*RT suftc* 
fffsrait ^rt?r *TT I OT5R: tTOIs ■flGS'fl 3j*f ^ ^ A (^fK COIR'S ^ITO A ^IJlf^CSR 

TO) <*R? cstm <*t Wr B ^1 Osptffc ?STO a 'aulfl^lfc TO) TOFT 

CTO1?T ^TO iTO *TO ^ti ^ ^s TOC*T CTOfa A ^JiRJflSH CTOfa a 
'oulp5^Jv&^ ^IlCvf RlSpiil <pw <q-jc<p Rw cic«i Re© *ttCsfi <IC8 CT 'aij|fniGsr r i 

TOTOTOffiTO ^m«lw 3j%5f ft#l Wtfa ^5T TO TO <TC5 *ttTO 'aiJlFBcetM* 
TO TOw «n TO i ^*fir 1^1% to cro sfr TOf fro 

*II<im ^t *I1?IW ®Tf, TO t£R^t es,*^ <ihlcil ^fl?T i 


w 


SF*t 

0- 

0 + 

B- 

B+ 

A- 

A+ 

AB- 

AB+ 

AB+ 

4 

4 

4 

4 

4 

4 

4 

4 

AB- 

4 


4 


4 


4 


A+ 

4 

4 



4 

4 



A- 

4 




4 




B+ 

4 

4 

4 

4 





B- 

4 


4 






0+ 

4 

4 







0- 

4 









t^3f 6.12: c.TO SjC*fa ^1$ 4lW C f ffl?lt *ilW 5,<P 
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ABO W ^llft TO « SjfN* v»lPU»l 


TO* 3*t 

CT ^“TO *« mus TO 

CT CTO *$ w **TO TO 

A 

A, AB 

A, O 

B 

B,AB 

B, O 

AB 

AB 

A, B, AB, O 

O 

A,B,AB,0 

O 


$*lc?Rr ?n#lfS *psf *sto <?tto to* o $c*t?r ^ ^c*i* w *j%?f *$ 

Rc^> *TO i 4033 **Tt ** ■ji4W^1*i 3®3M (universal donor) i AB *$*tft *J% 0303*1031 
3jl$3 *$ 5J* 4 ! 3‘30's *ttC* i '®1^ 's|(.<q> ^5f%T (universal recipient) *®Tt ** i 

fbl^^iR^iw >i43t3)h wtt^r fror >Met3l3 <j$stftet<r « ^ t£ ^i skto 
** i cron, *$c*y 'aijiPBtetw^ f%fro caftwt to* cw abo *c«# **tfw 

^(.'I'Q 30$ TO'Q 'spRtfj voulPoustri s||o3*, CT’tCrft o*3*4l30*lo3 'ai^faTO 3>l3H 30's *TO i w>i'i: 
033 I 3 (Rh) 3 *jI$ 3, *1 4** 3*0*1* v oi)llvc'st«i i 3»lo3l 30$ 4^ 3 *jI 53 3l3*o®i v®lo<p < 1 C Gr 1 

*f^5 TO 5Tf TO*T TOT 030’^ l t£]f& *f* *f CTOT 's| 30 , 3'Q sjfM *T C*t^t 'TO'G 

to *fsv5 iot i ^ abo ^c** TO 4 #! c**m *\%*m to f*fro c**r i 

wtfte CTO* *Wl§*04 RWMlil OTTO TOT *0$* ^1^ TO A+, A-, B+ B-, AB+, AB-, 0+ 
4** 0-1 frotffts ^C** *0$ CTO$ OTPf *31$* ^iJlFBt'SM OT^, ^ *tf^5 ^TOF 

OTTO 3l03 Pi**^ ^ll'StllJ'S £jC‘ ! 1* 3$ 030’lfi>'3 ’2£TO J 0331 3103 *1T I 

Wit* « *131^4 *t**TOt: 

tofs, -^n, ‘HjfSfoTO, sflffw *t to ottot toot TOrfw wt tot 
otc* *o$* ’to 4 ! ^ihi'fcHsH^iw to * 1 * i m*£m i* to* to <$ *il* otc* m 

< # 5 ^3|«1C33 2lC3l'SM ** I >5^ fof'GO'S 4^ 3$* < N's| ^j* TO* TO OTt^t* OTC* TO 
31^033 *$ iTOs TO i TOC4 Wit* TO <I^0V|IW 4*# W *S*t i TOTO ^HJ 
3jl$3 "3$ >33hl3 "3t ^5 '3Jl5K^ ’SffWT ^3T ^ C3t^ (JtC^ St^t 3^31031 I 0<PlWl 
9m ^ Ito c«iw tot 3 stm mttm stfmm m wm (Blood 
transfusion) m\ i ^ ^F®I£fW ‘3T3 7S *IT, "3T3 WT filt 4 ! '3^1 ^ i 

03*1031 0^f%3 30$3 'S Sill'S »it 3*03 i£R* 030^. '0|3J 03*1031 3)1$3 

^jt?w m 2t^*i ^ror ^f fs ^ i to m\ to C3t% 

1%^ » ^rtw y oio33*i<c*i cro m \ cwt: wsn^ H{% 

~$m, stem sitfot^ ^ sfgrro to trorcin^ ^qtit ^sjtlw i 






































































































ms snsrm s$ i ^ srscs m, 

^f& 'oiNIcis ^i<ik 'SRf 4<^ ^Nfst^ *tlW*F©T i t«ictf>5 so$s (.<plc*il R<P"f CT^, 'st^ 

«ic*i<p ' 3 T 5 RI 2f^ soss filwil'sr*) ^ 'oic*W5i C^l^ 5 ^ ^R2l^ <K3 if 

w«rt tvii<Hw«ii ^su* ^ i «£i^r *i9Pvifoos ^Fwc*fir ^ i 

WfR W ^ ^Sf i <£(US WtH* tot?T C^tFTt ^ ^1 *Tt I »«R*R^r 

>ii^t«M c$c$ 450 W\ s® cm w to csm ctfpit w$m\ i < 3 ^ 
CSCm& £fl? 20 <.«llR,'© ? 1 «<pR<pI <PS(.'® *lfe?Tl OT*tt C 5 ^, C<Mwl ^ m 

*i?r m wtH sm stm om c^rr ^pgftqr ^ s\ \ 

<i x ®»(lc*i *TOllt>*i '5 i ^ , T|<p^(. e f *THt 3 <p»i <p>T' > j[& CT'STtt i OTSR: c<plc,*il Re*!*) ^1 fac*1*i 

cror 'ii^iw wtH ^wsr i afus s&$ wtH s*sc¥ ws sm f 

'Q ^cm ysm wtH ^ sf^f 

^rfst%'s ■>ia>'s*i i 

6.4 ’1<H 'Q 

6.4.1 ^ 

^t 5 ! f^W ^ ^pT^C 5 !^ 'STRNtt'T '0|<qpv('o t£|<pf5 Qic<pMI<ph '*pHf '5T®t I 
4$ wif 5 ! ^ fsvm mcm c^ift fw *fos i c*ifa<i>ilv&i*i w 
*iw <# to ^o «itw i ^Pte-anStar «itw 1^fi> ^t 4*H>itvkiK 

SWm ^t Wl«lM>ltvb*l|i| «!R* ^t «fltt>l4»ll&ll»l l 

^8*5* (Epicardium): c<jl'sr<P ^Tf i ^o < sifi5c v ® RPf’^s'olw 5^ 

«rt^ «£|^ (£# ^|<qs«i) ^»It 1w ^It^s I 

'5f*U j 's^ (Myocardium): ^P’s'o^W'fi ' 5 [RNtW ^T^tH i 

C‘ p lf*T Ptc?i <4 rffas i 

*F5S*m (Endocardium): ^ ^4U>c?i l^'sw^i i fel 

l 4$ 5 ^# ^ 1 lfi> 4 >h < lC« 1 lM>'Q ^5 W I fe\ 9 ( 5 M *** ^Nt ^ 

ol'Sifu £Jc<pIc^> R'o® i ^ Row *jl^^ Ct>W 'Oll^lw (&$ I £Jc<Pl^> 'jR>C < P vsh 

i£|^ 'o|Pi*n (right & left atrium) Wf 'jli>c < P v5H 4^? 1^®RI (right 

& left ventricle) i fiilfk ^Rl^fT^stW ^ sllfl? til 1 '°il*f v t 

mi ^sg^iPi*n <£fst ^si^Ri *rf( fei «llw i 


^pff-is>, ^i<R'S3w- s>v-iov (4f*r 



















































































^Ple$s? ^®? rPir ^ toe?? tot 



^R^tPtsTt 


C? to*R Wte^, ®t (RRt ?t ?R ?Rl? 


'SMJ ®h® (valve) ?t ?RI(i><pI Re^> i WR 


' 0 |Pl-n 4?° WR toe?? ^f* 0 ?®l to*R to 


*IRlRPH> $i$?»rPr ®r® fRC?r ^?fw i 


»<Htyi»lM ?R RpIR 4?? ?R to? ^ 
RsiIPPHj R$<phpR ®h® (R^R^R'® 


•ilex's *lRifi>®) Prcii Rg<p i 'sj^Rsif? 


Rlc<r» i tfl'CRR «i<iHlc*i« RR *ttR <P3l TO 


iff<P^ pG^P &(.®1 i£f?\ iffR c^pTGI w ®c^I 


fefe#IPs TORi 


to 6.i3: ?m ^«Pns 


6 . 4.2 w m '*iM“Hh 

VS|RR C'SK.lfs, C? ?jSptS5 »TtRl? "srest RRt ?>e? I ?jSpteS5? R?C<Plb 1 4?° 
SRm to 4 TO RR? ^? I ^Ple©? R?7TOT ^£R? £|Rt?e c t? Rt?t CTO! 



rPir ^fl> aRito to ■*tfto f?to wr crr to ^<Pte® sfm to i 'sriPrr 
to? to Rtf? v5$-®l3|to ^ To tsR «|P|CR TO*t TO i fRf% ?T RTORlt? Pl?t? 
to? to 'sifticsri TO ?R «iPic , n 2 ie?*f?>e?i 

^ito ^fS? ^rw»Im tot to? ^to Rpf sRito ?? i ®*R \sr ^fto-toe?? Iwiesi? 
llltoRpR ®R® ’jijr ?t? ^?\ ®h ®iPi*n c^tw <p|*C r i ®l$-'°i*ito TO ®h toie? sIg<H 
?>C? i to ^ RTOT ?R ®iRi*n 4?? ?R toe?? ?toRpR ®R® '^R ?R ®*R ?R ®iPi*n 
CTO 'SjftoR "P TO ?R toe? TO*t TO i 4? totRT TOtot to ?R TO 

?R i <5? RR to? CTO* TO Rl? Rftot TO*! <psg® Re? R i 

R*R to? Tp R?fto ^?, TOT T5R to? CRR ?#T v5l^-TOtop TO ^jRf%f *Rfi? 

rto ^r^r ste?*t to i (5Re? to *itonto ^? i to rto ?r to? cro 

TOfflSR^ TO '5Rf i Rf?? RtTO Rt?T CTO ^? 4?? to? *rR? W^Rlfto 

^Rtof^Rt ?r to R? i wf to <s !j??R toe? to? wRe® *ftc? ?t i iff®te? ^Ptes 



















































































*o*1r 







6.14 : 'Q *C*lf% 


*ttftwfw R”C<pI&*i WT ^ '^M3t®T 5 T sO^R 'SRTt^o «ltt^ i 

^tW: m W eWH ^ -qrffos I iW »ll*l«R TOfoft; 

w «it^ i ^Ri®* ft®® «rw? 4* « ^%'ShRIM 

<jw *rRbh i 


6.4.3 TO^llR^I (Blood Vessel) 

cwr ^#i?r 1^o?r gfttf^s <rr ^?r, ^stw w#r rt *®«iR.4»i <rc?r i 

•Ttf^T 9 ^ (?fw Clef'S! RRsfj ^ ^lR>s ^ W(A$ RR>q W*f CSlW ^RIt?f 

^Pfc® to ^m?r i *iH «<w ^<|R<>I ^ wiffi f^r *ra- 

f^mr aw ®tiRi<M i 


(a) *hR (Artery) 



^ i ^prf% ipift ^ <jR>4»i i ^ *j<R® csfcqy 

- 3 $ YW* 1 
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(i) <*T3tM (Tunica externa): wlw f^C?f frsf?i i 

(ii) (5'sPWI Pl(w«l (Tunica media): ^sl<pl<i , oit*ifw?.<p C*lPf fn«4 taR 'sflCTR i 

(iii) lu'5f«tol $.^|«nl (Tunica interna): ^Tf t^C?f fc®f?T Rj'sm*! ’'©a I 

snEto % « i *r%5 Mm Rt, riPpw r^i ^<Pic®?r 

StffoRs R°C<P|6G1SI Wf (RC3 ^ 'sue,'®!?' Rtfst fihlR.'s ^ i <4T^s 

s rtR‘>\m r^#o rt sRifw i *rafRsr ^ ^ r?c<mmm> hiI^km rcr i *rafi?r 

fo v ®^ «prf^ltcaRT R^pIm, stmt <4R? pv|l^>'»vlt^|<p\o| *ill'toH* v t(. , i^ 2f*fR ^R e t i 

$Jo®3 ^»fe?r *ratRR «.l v ® cac*f il('» w l*ni Rla i 


^rifiot 



Par 6.i5: fafaj *ra^ m riP^t 


(b) Plat (Vein) 

crrr RtPr %a a$ <Rt^a RR>^ w*t ^Ptc© fac?r ^srt^r '©lei* Plat rer i ^at RRfaa 
>I(.'o|r Rtat <RC3 sfe«( RtE^ i TTWR'F© (RE^R Rfoq ^tlERR £<Ppl<PllPl ^flRW 

^a am 4 wa rr?rj ^#r tq^czr ^r Plat, $*iPiat f w»8*ia Plat ^ R^tPtam ’ifa e r© 
^ER Rj^PlESS f*pw '©ilea i Plata sflfta ^R*i ^c.vs>l F®»i J '03pPH!> i Plata sflfta RR RR 
Puft’qm « rr i 4E<ia riPi*w 4a^ aw ^ as*ttftan *m \ ^pr c«fw 

«tlER l ^prf% Plat 'olftlOSH R^*f m fRfR CRE^ ^<PtE$ C<fe CRR I 


*o*lr 























































*0*br 


#?T i8S> 

(c) SflPl^l (Capillaries) 

c^vs-^c's 'sre^t 'Si^ ^ w#f c*Kt ^ji?f i <£TC3> «?iPi<pI ^il*r i 

t£)9p5ff i£|<p|kj(,<p •gjiqvo^i '01‘uftrM* ^RPtf 9 ! ^tf^H <PW I *P(.«1 *T5|f^ 

^IWr-sMNfir TO TO TO ^ TO ^tfTO *|f^a ^ ^ TOwft 

C<Phc<P ’ifijwS'l 'TO' ’3lC*t I <4TO Sitffa WTO “ s> ftvs®Tt l <4^ 9 tFs®Tf Sftffa Co^ 'TO' 
(Sj^l'g'S ^ <q^ Wt*R 210**11*1 O^k*) 2 |c<H <K*1 I 


■5JMT 'Q ^lC®*3 WlPl^t 



f^ST 6.16: aih'lWW, ^f?WT 
















































< p|'sr: 'Q to* ^tt^J 


tqtoi 

*srf* 

to 

(a) 'S 'STSTtf^o 

(b) *5SW«* f^ 

(c) *i3* 

(d) anShr 

(e) faofcM *rf¥t* 

(f) 

(g) W^TPi 




6.4.4 (Blood Pressure) 

*$£Nlw,S ^fSRT *f s lf^?r ’tfc* C* m ^Rj **, '©It 4 ? ^[>1*1 I >Kwl& r l *f Pl(. J vl«1 

i T 5 rf^' ’ttC* *i«t>lG‘ ! ’t* ms i Pic^lPi^ Bt*f (Systolic Pressure) 

^C,®1 I ‘^f’faS* (2l^vs‘ s 1^ R®l«l^) 2j 5 il?l c t *T Vte|$,i||on>|«1 3®l>l*t »)<1CI>C?I <P^ 3||C^ I 

<4^ vslfik^ll®!^ Bf*f (Diastolic Pressure) < ic«n i 

'oilier ■5^t>1' 9 t: l£R^i<pcn*i ^C'o, *tto© ^*ic j i 
i£|<p©t^ '©fP'K ■S'®t>i‘ s t (Blood pressure) 

n*ms 120/80 toto* *ifi* 

^ ' 3 T°'^BT?I <Ml ** i 2f^Tsrf& 
vSw>^h 4*° i so®* 'Sw? 

f>IC>Glfa<l> (Systolic) BM *t«T m ?1M 
120 ftfflSflJfcSRT to1 toWCV VbUlltffclPl* 

(Diastolic) Bffi ^C«1 1 BHfiS^ Wf^P'f ' 5 Tt«T 80 

frfafitoo to i ^ BWfi» ^tos* ^ to* ?m <wifao» ^ ** i 
*TO*t* *tofl7F *Rto5 <tf m (Pulse pressure) **IT ^* i ^ 



o^Jr 






































#W 9 lto s T 

'Wkk sjos-sl <pf«rc'» Wl> '®«lt ^Hcn ^Tk £tf% Piftc5 60-100 i ^fere's ^.H^l 
<PW 'EM Rcu *fW 9 I1®PT WTj Wd' Wf *Tk i t^lc^laultilPibk (Sphygmomanometer) ^t 




r 




^t«r: ^Pr CStm WtW? sfo ftto<T HlfowKH *1*Rf ^ i (to? <1? 


volcifl «slfvte'H**T*i 9 f e f«Tl' <m i wlwl 9 iRW«i «r*p f%? c<m 4' 5 R 3,(.®il «t 


H®5M (High blood pressure or hypertension) 

Sw> ^bl’tW •lk< X||\£)<p Rfc’IW ‘ 5 t c tT <Pdl I ^ST^Ik Rt 9 )!^ ^oTt ^«IC5?. 

2020 ^HC*RT TCff C^F « <FMMR Wft R?^ <i& W WkJtR ^ *fPF*t 
■uRmm <?t*f m 8|ctm 9 to ^wft ^rkto i ^ «sic<m 

£f*Tt*T ^k*! 3.C®ll Sw> ^bl 9 ! I 

\ 5 ® n®bl^f ^t? ^ D®ilbt*i<i ' 5 T S T?T CT T?! 9 ! ^R> ^f, v slt < T> t^jbl 9 ! < 10 = 11 'oik 

*qMRc<PS C5W <kf*l WFfto W ^bN ^®TT ^r 1 <*t^sr ^(.*13 C^C5 ^TNk't'o 

Ph*biPi 4 m 120 PiPiPiBiu *nTOt?r to ^ vbkitWn» w so PiPiPfiJn 9 rmw<i to^ 
■sMtw 'srnnt tow 'snarto^ ^ ^tw 

^ ktR» 1 

vs® sfR 4 ^ ^*WH: dHt kf *il«id 'Sw? t^bl 9 ! ^ft^W ^>k *i*©hwn 'S® "^TfR 
»i«Mil wf*f 3|lc<p 1 ar^lwf'Q *ik1 *jkR«p istt 9 ! (Tension) wf*t C®1t?k W^kT ^sf^lcid '®i'oji 3 i 
^srtW, '©Iws ^ ^sm Ck*IT <?k 1 'Q^f 5 T wf*t Cto CW R*Wf Wt 
^ im wf*t c*iwr aj'sp# *iR<hm<i wra vbi«iMlI»»i kt wlwc^dwd 
^5 d®5H (?Ht CW 1 St^IW^ W f^gR GHC»fir (Eclampsia) 

' 5 TtW?T ^wol 9 ! C*to® ^ttW 1 

^5 ^Wlt, to1^ W "STTslW C 9 !^ Rw ^it ^t ^5 W^ 9 ^ £lNfw 

^ 1 <*r§JWT "siNt WM, ^1\5 ^I^lt <P^I, ^ «qvto<pvto 'S ^4=1 Wttf < P?il'8 Scb^blc 9 ^ 
sp^t 1 cdt^ ^ to ^ to 1 ^ ^bic 9 ^ wr^k «twt ^sr^?f »tf ^ 








































































'SHR'SbH 

'sM ^ I ^Tf, m 50% C^Ofl W ^f w»lwl *W*t 

St^H *lt?T *Tt i ^T 0^5 l<p ^t "5^ 'auli3|<p ^,cii R 1 ^ 'S&fa ^TR 5 ^ i 

<re&K Mr ^t: *im w Pf*t w Rmi -s rfflT ^?r i ' 5 it v lt^' 

cA^ MS RRRRi ^i^lw <?\M ^ tjot «ftw» wf i ^f’lw 15 
cstc^ 20 flM« wiH c^f w Mr ^t ^rr 1 



^6ti»i?r *ilfc*H: ^ dMicsr ^ <^ wsjt^r 

^t SM 1 <M5$ 'Q'sr ta <3tc*t »nf)M *iMr ^t ^r ^t »1 ^Rwr#?r 

*IPJ W C9iw %s «fW ^IBRT W Wt p%t Wt) ^QTTt TO I 

*p*tl=T TO*t TOIt 1 TO5W R*|«qt‘t ^t stt^r wRsw W«f «, Tit C^ 


<pji'o , « l , 1«i'o|, ^TjTf i£)^ fcjlCTO ^Jt*(CTO fl'S&lG’fa Til^jj <p^Mpt ^.c's *1 Im 1 C>lll3l 
wl4om 's^r <wlwl, bRferl'Slii ^r ^Itrot, *ifatt*r ^ to* crar ^vs#f Mr ctw 
■55^ ^5 ^ibh ^wrr to 1 w ip «Pr ^®r *1411*1 *mm*f MM TO«r 

c. j i<i»i ^T SRvs 1 


6.4.5 wlwcwn*! (Cholesterol) 

C4>IWW»iM ^ml4»l4H C4»IWW>$H (Cholestane) <*IW ctKi ^tZlM 

gftM c^?r *£ifl» i£r^ 1 m»i«c*g*m MnrenM ctM ^*m 

30 $ shifts to 1 Mr wit to 1 

(a) LDL (Low Density Lipoprotein): ^lt^t‘ 9 t CTTOlt^TO TOT TO, TOT 6 ! 

4 fi> ^pirro ^\m 1 toito® «ii>iicw <m 70% ldl «itw 1 ^ 

•ifiWc^r *tMj wit to 1 


$o$1r 



















































































(b) HDL (High Density Lipoprotein): 7 TWI? c 0© '©lc«il ^®Tt ^1 

<pa|lil I 

(c) (Tryglyceride): ^ wltfl&'v**! 5f<f R,ww 

wi * *itro snte csiw fc©ft 

«nwi 

?H#td© ^ t<plc«U'’iSs<.«is *H=T (?^ttWT ^d»lT i 


w 

rs rs . -rsu. 

2|^m 

WHwh/i»ii>h 

LDL 

< 1.8 

HDL 

> 1.5 

3a$-fiM^5 

< 1.7 


'5lt3H C<PlC®1C'»l3<l«1 tg*tf*SRs t£T5R 1 *ftC F 0^ 'SJtfO "STN 1 ?, ffcsf®, 1%^, ’RlfW’Pj? *1^,, 
fac*l*l <PC3 Ivs>w<i I 

im c^re^wii wot: dic^ wms ^src*m ^si ^Rnss ^ 

sn^im I <PC<ll«llRi *wft’1lwi otf 'Stall ^ *HpK. v © •" < ll'©lR < P ^2|<ll(.^. 

%f WT ^f*t® *f*fh© ^srf^flSR ^It ‘ 5 Tt v Q'?n?T ^#5f*a ^ l ^ t>«ilt>«i 

?frsm m\ ^ i <$ w*ifc* «uHfcMi (Angina) w ^ i <ms\ «rafar 

C^f*f '5f<f■'Sffit ^ WT <p«ihlf<i ^IM^I '3|ci<p^ c t C3d5 

^mi 

C4lMW>4t«H1 ^tW: « "^0^% 

<.<pk«i<. J i>s«i C^ftsflfta ft©f?t Wt?T ^5t i c<pl<.*m c'©u'®l (Permeability) 
W 5?Jlfw (TFtCT 2tm ^STi V|H<Hh^ *««H ^HO^IC.'SrH « 

WtdSR fcsfe WJWi 'aulfctiMM #*I?T fc®fe (rflwytolM* 

Rc-h I C^ICWK-JV^ei fc»ft I Jj4it«llC<M &|a|V»|s C^TC^R 

d*iw fetyfin *%’ ftsft ^jr, ^ -sitwr to foiJifvM Ifr* *i4*ti ^c*t < # c 0© 
^ ^ ^\m ~m ftc?r i « d^ tf^b© wk fefciflMw K fc, t 

<*TO <?F) >|^|i|\s| <K« I «|<«|ftveltl $HJ I diC^ cm 

£ltet*i Wf C<MWt>B5l«1 'Stf^s I 


^sfr-^o, '§l<iR'feM- sisr-io^r <2£lt®t 













































































i<?8 

acaaam m f«tvo ca ats tew caaea^^aa ^Rt® arc* a$ a^mcaa f^j^iata atea 
^Stf®® i C<MC«1C>G^®1 Rteacaa team teas i*ia# 4a# w 4a* *lfC®a 
atajca <?m cam* ®waifa® ta i Rteaea c<ncac>Bcaicaa a m cac® caea ®t ®atfaa wt 

Rtsafac® ®Wt ^a i C^acae^acaa 4 ®alftt; t$ tRf Rtsafaa tlta (Gallbladder stone) 
atca tfafi>® ta I teaj, M>lcaca>aa W'Q f*W, *P>IW3, <WMft*l|v| Si^f® W Rfaafaa 
ttaa tC® tflmi 

6.4.6 ^Hw«sfl « HGS* 'aiNMR* WtT: Wc^St (Leukemia) 

^5 warn a^a 4a* Item caiR® a$ a#an tern ta i fttwa w aa caca*- ata 
COIR'S a#aa f5a*m tl ta i 4*|eat stata® o 2 aaaatw aaw a^ea i 
afa c<piwl <>lacH 'oi^|\»|R<p Ct® aRa^ta ^fw a# '®Kc«i CatW aaW^eat 2t<PH tta i ®aa 
#«w ^®jfa® ^tca cfs -m&ft tema amm anaea aMia^ica catfa® a^caaa 4a* 
®r c j[i>R<Ma ^am aam pp atcai fatefttiic* w aetata aat tea's ®itaea m 
temt-am’am '*i*iMfa<j>®isR's 4a# caw 4a* 4e® grata® ca ®r»# aaiatea ^rmt 5 ®' 
ta ®t teat «iPv|vi«sri i catft® a^caneaa ®t®tea ®ifte?caa affi® ta, ata wr cat% ijaw 
earn aam, aatanet tea am 4a* it^ ta i ®i<ii>fo<Ma w»tea a$ waft afae® at ttata 
anaea afe®a cw « amat tfeaa faf®a wit caew ®teaa* ata caneat wwt® tt®ft 
®pat®tfa® a^wt ta i 4aR anaea cat w ctft ctft ata ae«fa aw caat to atea 4a? 
to ffift amt tea fea ftk® ‘'itca i fat mtwj t*wm cstftfaww ^iw ®w*l®tfaa5 
stateaa Ritefttii wtet, am caf^m ®te# «w aawiyw ^nfaasj <?wt am i f%^ 
tRm «hs a^maa w ca^rr ^twr aalam cana ^a? ct^wiwa mrnifaa^ a*mf, 
caw stfetca asi^a i fatefaam aj% w^ faf%a caw#af^ amt aaapi*® 
aa i caw sitota-amwm wai^ifaa^m aaact %acaaifa ^a ac® wca <5a? afaaa sjf^a 
fca cac^s ttca i 4«tca aw f%a aacaa macaa stm stf^a^ rni^ifw aam fteic^r at 
amre amt ^ catcaa aaw i ^sca fa^mjfaam staaa^sa ^matm awm ^rnw tc® atca i 

f^^at: a^atca sttafaa 5 ^>mwm *5 caw fa®la amt caca ^aa^ cat^m ^RR^at RFb'© awe® 
tmea ^ cata faataa amt a^a i atataa® a j jtam ca^cateaaiRt isa? ®i^aa^t 2 ff®wtacaa 
atajea ^ catena f&R^at amt aa, amtj staaac^a ®matca fsfamam RSI's! aeaet • ^a^aaa 
fatefaam ^a® ffiawata waj cacta aRca at^at w ^am fla at i ®ca a®atca umt 
caftea a^cast waat®ica ^if^aawf af®wtaa amt a^a ^a? cacta ai aaaafa-caaaaafa 
Waat®fca aatam caawtcaatRm amwt ®rtct i 





















































































































6.5 caw «srt^m 

(a) «Ul5l* 

*T*R TOT'S ss^tsis CTO^Tl ^T5X*f ^ ®Rtf> #JR TOC*f ?$£RR ~m TO ^TTTTt®RT ’TOsf 5 ® 

TO tot TOffiros ctot fTOt toc*# ^#sr© to i wi >iitiiiTOf®iiM $«w*h, tom# 
cstrTOt $®j# wur ^ to, ^totr TO *TOt® ?m ®m to i totoc*i 

TOft^R, Rt*to <pw <p«hRi (coronary) ^TRJt mw «dccR. i TOf*t® sc®* »<h)w 

'srfTOsR 4 <r ^titor tottoj ^<te <afi>ro *wtf w#r toj Iro ^ Rtro 
C*ffc^ CTOI ftt'st* TOt ^QiTOtS TOR ^TJ ^sr«sfK ®R TOt*lf*R ' 0 |f^|(.et«l <*R? ^ R'SfCTO 
®rj |v©*ifi> $rr w#r *m i toj 'ok.«i«p w TO ^ wnm 

^jRt® ?f$ to i wi enrot^t cm TO toTO to i TOTO toctt TO ®uiSiw ^ 40-60 

TO^t C.«lk<pTO ^l 5 ® *Tt, '0|C«i<P TOTO 4 (RtC 5 ! 'a|l4 > H© I 

4 (RtCTO ^Tlt^T CTOTO 'Q^T (RE® RtTOR *pTO Stilts.1 RT® $C < Pl(.'srs '5fl3it '©iMTOi's RITOT, 
^TOlRTTO *TRjt®lR CTO ^rf# 5 C®*R$ TOR (MQillM, CTO# TOTO), (TOR, 

iTORtfaTO *TOrTOTO) TORT, ^5RR #RTORR TO* *1l3#<> *#2R Rt TOR TO TO 

RR (FNt RR i 4 ^1®!^ RR W R'oHI, <jFb*«IS| 3 ® 'Q fsTO RI<HTJ csc^lc^l sscr <TO RlE*R 

R# 5 (RE® RR i 

Rlt'R *l^H»|3^: TOto ^R 5 RRt TO i IreTO 'TO' fETO TORtER 

£R® RRT v3|^o<i TO Rf, 2TRf# 5 ®tER TOPl® 'Srr CCER'S R5RER RT i RRT rir #e® Rf RRf 
^u$ ^f®c?i cto to i m\ ^ro M®Tt mi m to ^fro ^rm i csn^St s^®ro 

^TTTO <*R\ «tf? 'oi^'»4 'TO '5T© 'TO' i CSf’fa ^ (TO 5 
®ITOl^r «TO, ^©tro^TO 5 ^IWI ^l®l^ ^ ^11514 'TO TOT i ^ C^tt%^TO J 
'stm ^th to 'm i mctffr c^t crot c^m ^ Riift^© 

f&R»^c4»n <pic^ f^fc?i u> < p-'®rt v f < P5iic, v © 5,c<i i 

TOTO: ii’SR ow fro ^srcto ^ to w ^©t®t®if® w ^rf®f ^fro ®tro^ 
(RQ'm TO 5 !? i TOR# ^ TO5R 5 ^C^R i 4 CJlW (TO 5 TO© TOT 

t^R CTO ^Tt 1RTO, TO f#TO 'aRT i CWT: ^ ^ 

TOR TO TO TO1TO *#TO ^r, TO to « TOrTO (TO (TO <itTO i 
j, TOR^ft ^QTTt, TOft TO?, TOt^ TO?, ^ *ltTO^©J#i 



























































































(b) (Rheumatic Fever) 

(streptococcus) ‘sjh'ilPis Stete, 

i3*iPic«i<i 2Pit3 'STTOtffa ?R<g>l»i<p <il'»^c<n «T^ c t i ^ftTOP® 

Pj«J<p|(.ei^ «fi C^te '®ite»i e t ^ te3 4^? 'oi(.«i«p TOTsfw®t, %*te "TO^ TOP® 

tea i te^s ^ (£i c^f top® ^ps tea, te^ift ^ ^Piff5?r to^ft <it ^5 

'0|<.«1<P ^#5te© tea 1 WT teftfa 1 ® te^flaTOCa ^ TOT <P<5C'S ^Ptete tea *Tt 4te? (?tte ^ 

stefitea afa^M to m 1 

•JSO©$ C^telf& f¥fts «P te^T tet *Tf te5?T TO CatFta TO^M CaC® CTO e®R 

tern, 3 #®, ^ airo, extern toto to ^©jtfa caat caa 4a? croa ^-^af® 

®rsttej a*aia ®rta %to arc® at 1 aaait aata ®ri*aafac® ajar, fca apsaf 4a? to 5 «ihu> 
a® (Ftaf CPt?T 1 Sftafw ^T^frc?T <4 CTO TO1$ a>aT CTOT C*lf*iPiPi*i ®?F©ta 'JTO aataaTOa 
TOtta 4 (SrtC’te a?aTO cat® C^te TOteT TO I '3|t«1<P fafTOTO ®Tla»P® c^c«u*i«jwi TO© 
aro at c*ffeftat <#® ftafr^iw c^Pif^Rin ’item wf ca 5 t i 

^ ^’tm: 

tet^a te^TO ^sE’t cacate TO teiaf*t® atef TO a>ca 4a? ^ "5^® 

<#® tafaS at®c® to® ate® 1 *iii«*i ^t-aTO a^awna ^Pw to 5 ® 1 

atTO TO #aaTOT (lifestyle) 4a? TO efcafcR aOTCtei iH TOTO 

C®a tel &RWl'©l?) atai ^n*icsm kite's <pw i *u®3 c^plcac^a tes^f*tc®a <}® r ilPic'® 

g|fa^««q<p\s| »(R5 <pw 3)tg<icttKi ‘Sfl'S <pw ^llc<P i 

atw caaa e Prtt aarca ftw trot's ■5p*im e i >ir c«r® ^r *im i wt 

aili<pc^i^l »ihPi<p '®ih , n sHlI^s C’t^Ps ®te y oi(.*i < p ^f© ^ i l^llcsuSs 

®te1® TOT ®Pite P)M»lll»W^ t^#iTT -*1%^ TO ®TTO TO ^E 9 lf a BT TO i 
TO M5W 'SITWT ^T ^HT i CTO ^f^lft TO CWT C®5T, ^ 

■*pi% «iw to ste®!, sit^r *rt^Pi® TOte «iRt ^St-to "sitwr #^r 

»n®TO'*ite i 
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v5'Q*T 

1. Slc^i'M ■#? 
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3. <f®<pR<p| W 'S ^t? 

4. *T#<T <FlW#t? 
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^TTjgw gq- 

1. <rNt? ^*im ^fai ^r i 

2. I&iSl^l^. *df^ CHW filial*! ^faf I 
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JflV 

^ 3 « 4 ^ SttSfa *ft« I 



OTr^r 


A 

vsit^r 

B 

^m\ 

AB 
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3. *TC®r%T WtM ^T alfM* ^e 4^lM <*r^T etwlw *ra, ^ % *fln*lt 

«iyilW v ®lf^4‘ Rc^b'lli) 3lfrt*13 3083 SlCijI'Sf'l ^c®i c^c<f Re's HUim? 

'»lfa»i *f. vo|>|R?i! 

sf. *rt^T ^stf^T 'Q *rt^r 

4. - 

(i) *TC8 A, B 'alJlftWH W ^ 

(ii) slfaMW ' p ft»T <P30» 

(iii) ^tto?r ^ <F3ffs *lt*CT 

■^) i 'Q ii *1) i 'S iii 

*t) ii 'S ii ^) i, ii 'Q iii 



$*Ml$R*R W\s ^? 

»r. to s fc*iMHltoi srftsntto 

s^m 

^f. fi>Wl X ^lllHfij *rf*f Y 'ST*|3 CpT *Tf C*ffel«, 'si^C e 1 
v5jv8W5i c^taf ^rspuT (?r*lt f^ t^rosW' w i 


*o)1r 


















































2. Wl 50 I <4T*ffc «WlW tffft I 

^ 'siWt^lt, ^ <0$^ «*R* ^TsFSt I 'SMjftc* ^ 

7 CTO '^FR fftl> ^Rt, "^T ■qt'QTTf, «lhu> «t<t FNt ^T 

wl«lwi FtFf 1^ ■’’I^tal-RIM eiwiler^ta ■■’tah-f C*H i 

^t? 

'$. <?$'5^>f«faT ^Ht<l C1$,C<P ^t '^? C 5 ^ I 

«t. w >iim>m 4 wotted ^t ^iNn ^ i 

^f. wot ^ 'STC*0 (sftS ^%5|^ ^JNJt ^ i 

































'ailR^'S "JR ^taCttCAft *U1% ^ri? i »W%flftW#CW 

Hl^n^ilsi i ’®C^ « «H% ■HjI^I'Si RR*m ej%?lt Rwi'on i « nlwiw.ii 

*&l% Rftw sif^st 4 ^olraRf *sOwlw f^l i 













• «m^fer RRviuu *« <ohjt ^uo *fm<T i 

• ■sit^OT iwra? £f*iK *im i 

• 9t^r 'Q ^ftt -^us *tm i 

• wi^wi 2t%nt 'Q «ut% RRviij ^cf^t wcs I 

• 1 ^WW caM *m, £ttet< 'Q slFo^lM* C#^ ^JJMJT *tm l 

• sfffc t^r i 

• *£*1<£(.^3 I&ifl 'a|'0q»«i <q>w l&R?'® <P<1C'® *lk<l I 

• CSIW SlfeMlW Wt ^ *im I 


^t-^i, '§1<R'S3H- s*r->o*r Gsift 






























7.1 ’dt%t RPlwa 

'aiNsI WlfR (R 'Sfec'Tfi ^Rc*i J ilc e il^ J ivCgf^ c t (Photosynthesis) '^R (Respiration) 
'oi'oj*® sIHrT i ^ sili^R rpccr vSKswi Rjt%r RR^?i 

w i ^ stfom ^ ^ Rmrnf^ RQrr rrrr i w$ ri$ 

CRW C0 2 W ^ <4R? 0 2 w i 'SIHjfhW 1 ^R sfam ^RJ 0 2 W 4R* C0 2 
R*iR I Sft%T RffoT RflR (RM3TIR ^RJ (?FfiRt fRC*R (R^, W RFaR C^RI^f 
'Q < # e t^o R^ttfSR RtWf (.eiPowon^ (Lenticel) RRJCT ^rf^SR, R^ ^-'oisiI^vb 'Q 'oiulu 
’Ijrrr fRfaR Rd i csm\ ^r, fR?R crrt Rt rwr ^sifro Rn^rR^oRFR 

"^R «lf^> I RtMR^tSfRCR ^RtfR's 'aifeicsw ?tJftRR '^R S|1<NR RJR ^ l 

WRR ‘‘^R StttRR R>RR t5l^-'0|'$|lR'!> ’IjICRS R»$ Wt RttRRsRSISlRER RR3R^H, 

^ ^RR-gRRf^S ^%®R « R>lRR «1JftRR RfRRffi £|R I 



rieor «*it *n«H‘»rcaR e t siHrr wkrr *rtta rr w, ^ ^%$r sur ^r ^r 

Rt I '0|*uft(.<P fRRtRlfat 24 R*6t 1 ^R stftRT RSRfi^s RR, WT 1 ^R stftRR RRRR ^-«T^>5 
’IJTCRR RRff® «ltCR I 4 'SRJ Rv5 RfiSR 1RE5 RtfSTCRRt ^RlW "«jh<P < o CRRt *ffcR I 


^fi§R ^or <#tR*t c«iw 2 Rriw% *m r?sr rrr i ^serr *im <?r^r rfoir crw 


*o*lr 





























































'oifsic,er*i 'Q <p|«w 9Ut^f <K?], c.'o^R m "ST# OTW <p ttf^ OTfW <PW i C*tlfw 

*ftf^ ^1lc?4 CO 2 m' Rfom <pc.«i C>2 9 trt 7 T ^ihi m, *rf <ql^'®(. < n dg®i *ll?l 1 ^'®lt.<i 
CTO TO RR>|*| WK5 TO* 1 


7.2 Tpwsm 

'SlfelG'SW I G<p|wl StT^ 'OlftiC'StI ^I'bl kibe's *ttOT "Th ^h^GIGS, 

to mWf atm to to ^©r wm cro?r m tot c*ffm i 
wwiw tom* wr mm to 'toiwwii to^rr to, wr to to to ^ i 
^ TO cn^c<P ^3 TO (TOIer^R to (TOUT 1 

'S|f^|G'Sr*i ^Tl ^*HnC«m ’STC*U [toills ^G 6 ! <pl4*1 T51^-V0|^||^V!J 'Q ^ I ^ 

^m^r^cro to m 1 otto tow cto® m to otc® 

cfet 1 ct to^rt to 'iifei&sM to to ^-toi tom m\ m, to* mto 

TO l OT £tto 2ilFlCTO« TOpr TO ^Sftto TO toOT* 

«mi*iOTMj tore to ^i*to tom to, to* to to i 

to?r *wto mm to to cto toft cro tonro TOito 

m 1 mm w to?]# mm 


C 6 H 12°6 

$OT*tW 


60 2 - 
tossR 


eCOr 


< p1*h 


6H 2 0 + ATP 

to to 


ctore reimt csfm afro toiren TO to ftsTOr to=r \5i^-«raito 
gto cm <mo©$ m, \bt ^t to 'aiMtu TO to TO m, TO*t tom ftftos 

<to cto toc®rm to TOepf ^§j totoi cro^ TOm, TOm 

tom tow TO to to=r 
ton to 1 ^ to toi 
tofto crorot^ mTO tom 

^Ig<p, TO' <PG°1 afl^t OTC5 *llG<P I 


■a 

o 

*Y 


7.2.1 IWf 
(Respriratory system): 

ot TOtto toiw toto toton® m, 
CTfljPTO 4TO To 1 toto^s 





fi>sf 7.02: mro^i 










































































































^Plt: ^ 

wn, ■5t^#r ^t *mR*t, ^m, <rr 

Ulf^lt, ^p#T 3WPT, ^ -sftp^ I 

(a) -tfelM-tf « ^*IW (Nasal cavity): 

tm ^Pi^t ^ i $s\ 

'3i<qpy|^ i£i<pfD Rig^pMI^Ri i 

H!<£ ^t r ilPi < pl<i *il^Jc*u c<plc*il ^t '■j’faf 

^rPf i tiR> Rc*fa ^ 

wf Wsrat ’W ^ i mIPi<pI R^I's's 

c«r <?ffi> 2P5M ^Rt » 

St^fa ^CiT <7RT l 

ww ^?r HiPwifaft ^ f 5 ^ ’Hf^r<#®- R*^s i «iwfl> « suffer 4fi> 

^ ^lc*t t^5® I ISRT *ll>IWll Wf MNfo ^ f^FRT Wt Cgfesit Sfe^B^lft *IW 

*Rft te ^vs i w ^© Rwh ^Pr^h, c^t’tfkr'j <«rc* ^m^hi 

^ll^c®! ^t t£l^ (MRI ’Mg's '3||i>c^ ^TRI i tile's ^fpr slw - ! <P3N R 9 ^. *iR*ileH 
R4«1 ^r m i til'^St 'S?*iJ ^D's ^[ •iffl’W' Rc*l ^QTrt? ^TSRT R^Sl ^3 <£|^ ^5|l3f 

»srt wr^if®r^[^*ifPT stwr^Br*itqfer B te c&m £ft5t?r^# <F*rc\s ’msr^ti 

(b) ’HR«i (Pharynx): 

■spi 4 '^W^TORT fa^?T CT W# <?Nt TO, CT®1$ «i»ift»r 1 ^Tt*fc«i?r fa^FRT Wf 

CSfc^ *q^<ic«l<l *tW i£lf& R*^vd 1 «T?C*I? ^R'sc°l tiR# Rr^lN 

Tm wf wa, 4^ qMlfertdl (Soft palate) i 

^IPtl ti)^® *tt% 5 Ht s to<P<IC'-1^ ^TSRT tflft <PW C^tTT I <PC®1 G^ll/ll fiRFfa 

llf»H>l ^ <ll$C<l 'SING'S * ^Tf I ^Sj^Rr ^RRf 2tp <#51tt®t f*lf^T f^g 3 T^ c t 
til<T 'oiIg«i<pID ^tW 1 ^i«<i's Sf|'s'fi<i R«i'SG«i<i «il®ilRr^lii 'S'8G«I^ 

ti)<pi3l ^ppf^ «|Ig^., C*|R C^r »ll*jC*l$. ^I^GOGfl C#f R<pR|vs I 

(c) *^IW (Larynx): 

i£i§t «i»iRG # m Rw> ^ ^h»ilRi<i toi^pvi^ 1 ^<i<igoi<i ^ *rft?r^ C‘ ! lf*f *itw 1 
(Vocal cord) ^Ti «<wf^ 'SJlfR><l TSt^t ^?I^i »flOT %*lfiP5t 

(Epiglottis) ^r 1 owm ^ c«tM *sm ^ «s *w 



*o)1r 










































































o)1r 




<||vo|?j|vo *TOl if utollol ^ CTO <M WT«<ull>l »ni»lEi 

, *Hlj r llPlC'0 8lw*f I ^Pf-2p^tW liRT wlwl 'gRwl CT^ I 

(d) 'itolPi (Trachea): 

4fi> »lNC1 ^ I ^ -ilPlHJ wf CTO "^"TO 

1%^ ^ PlGI> t’tef l j'»lc ? t R'a® TO Tjf& ^RJ ^?f, ifl^Tt TJjl^MlRi i ifT^ £||b)^ <q>v©^it 

'o^llPvT 'Q C*lf*f Rr«i «tto i ifliT 'oi*®’f|i£i Rw 'ally's i f%f^o 
^ c^ifi cro to i 4<r to?r to ^\% tot-^tit to i ’Wfe to?r to ctot 
^rTO1W%T <i^<P c it TO*t TO*r ^ G«nl»pjc»il (PT^TO CgFsjfa <iIto TO 'TO' TO i 

(e) (Bronchus): 

’sn^iHiPr to?*t <ro ’jj to *pi*jw« tofcrft *TO to «a^ ^tsr to* 

Ijfij »INfer to® ^ I 4 ^TKtoTt ^IITO ^PT ^ ^pi^Tf TO*t TO i 
(4<MTO SSTO) TO *lfato I ^fPT SfTOt TO ijfB ^IWT-TOINfa 
R«® TO i W3pTO '*fHt (bronehicole) TOT i i 

(£) ^pr ( Limg ): 

■^p^pr h*w>omhi 2t*rft ^f®t i TOiroro to?r TOtoro ^ TO ^pr ^#TO i 
4fi> **it8Rr -rot to*t to? cro®r, TO^f *ito TO<f i tsh ^pr to «iffs to? 





to 7.04: f^pr w* TO^f 










































i'JS'b 


##5aR 


"ipRpT i *jpi*|pi ^ '»1®rRI“1 , 5 ^Rf *iN<P “to fowl 'oily's i ^ 'ofosril ' 5 rc*U iiR» 

srr *pr toe r?t i wr ii*iQ»ai ^r w *nw <*Hiwm <rrri wt ^ r i 

^ppr ^prcur r rrrr, ^ ^ rr#i « w#i rcr 1 tot 

'ouhRj'QeTR (Alveolus) 1 R^lfa*i<.®il ^ R^JcspN RWTsfR©' c^Tl t>lc<p<j ^st 'qhPr© i 

rr*m to r$ ?rp# R^ito r^rf© rr^s *nor 1 *n^ir rr<t% to rr® 

filers <)l^lf% t<pf*l<p*ilPi<p| f^c?r 1 <il^ £it<rt <p^o«i t£i^[(.®il c^w?r ^c®i 

to 4R rr Rf*tR-RHft rs^#o 1 rr#t 'Q <Rf*lR rs[ lino *it®R ot i*r 

fto^ to R1%I RRR-2RR to 1 



^<p<p rs^ 


c 


4l®t : Bi*l RRR <PW Ibis's RR I 


(g) RWit (Diaphragm): 

R5)RW « to?RW C<to^T RtKR T R?T 1 to <RR® RWto SRlto 

r®r ^c^oi 1 ?*wm ^iv^B'o ^c°i Rcm ftc<p *iiw, ®*R 'oiR^>»i ‘ s ttn 1 ito 

Sibils'© ^,(,*1 ^5*fE?R Sci) i£R? ^•sp 'oi^R fto va ll(. J 1 I RR^R Sf’^tR 5RC?t 

*fl®R RR 1 

7.2.2 ^tRtot 

^-sirerr ^»ttorr crrm totoR to* crr, ^ toto* rr 1 wf rrhrr toR 
to fRfERR R^#f RW M^olR Rto t>«ilb=i <p*c'o RER 1 RRto vSc'Q'sril tof RR<M*f 
’itoto ^r 1 quiR* tesRR ^t^cf f^^tto R?*jEtot « rtor RSRto ^r 1 wi 
'RRjMS.ll f'SCb'fl MW RR 4R? 2|>||f^is ^ I 'S|li)'©*l ERE® (RE^T Rl^R 

RP <pcr RR, <p(.®i <f j i<f(.' / i5i 1®®ERR <ilijR R*t R^R RtiJR RtE^lR ct?(.<j <pc^ Mil i ^•sH^qc.im 
Fo'oo ii|R? ^Rc'SKI W'o] <1*^1 «f»y 2f^tR «f<>i<j>(,^<i Rj'Oii J iRC'sr 2|w*l ^iic'o ’ft^' i 

^ c* if»i R?tMibw?i gprito ^ 1 to: ft ^rr swto 

Ptc<p iSw ^fR ii)R? < i* s i* 9 1^Ciiii v °iI?i v o«h •*q|'»|R<p ^sr^TR 1*pw ^Ic^l I lil'C® ^pf^C^R Rj'©c<i<i 

toR cm?? R?r, wi to-^^rtos « toTRR Rto <?r 

rr 1 isreiw rrmr^ siltow toto 1 ^n® to tosR^R 1 


^O^fer' 




































































<it 


(fiPTlf^S) 


'SPJWlI 

(^R'jB'o) 





(TR-jS'S) 





■spo^ffT 

(Spflfgss) 


f53f 7.05: ^ Sf^t 'Q ftg 1 ^ 

«6t%r1 ^m: 

«ttt% Wm ws qfeiieM « RRxiiw i 4fi> ^s ^ « 

*i®*ilPi3 Rj'sw ^ic51 ^trr^trr RR*i«w ^c®i ^jH«t sil^nl i 

RR^ilM 4 *l4l«l «ft <P^I ^f, «lR|C'St«1 C**ff^ c t 'Q ^»l4*1 vu|^-'0|5|I^V!s vs]t?f I 


<rt?^#r <rr 'aijMlwafsr « 'twte *Nctet wu <um ai&sm 

8tWf I <pi<pi *TC® 'oifeicew SfW*t *t?T ?TC$ '0|RiC'sr*i iy®lw 

^ri wu *ifan*t «ifei«M ww ^pr *iR<iiR>o «Pnr «m 

l^pifciliftpRr c% ^wfir *rtc«r ^j*wt ^tcfrt *h*opt ^RiRwlcgflR^r« w^\ 

CTM «tfcr^pn ^RjlRwlCSjlR^ fflOT '^ifelt'SH ^s? ^© *rtcsri 

RcajIcfttf^T + v »if9|C'sr*i-►^rf^%5jKj(|f^T ('oHlH OTt^t) 

^f^gfiRir-► "sps 'oiRiosti + Rc^ldflR^r 

taI"1<P*llPl(.'S C’ff^ '=lfe|(.'8t*1 <3*1^ ^Pf 2fS|PT (.eilRv® «ll<nM 'Q *tPT 

taPHlPu sftfta C5^f w|p|<p|(,\s gfc^*t ^spr i voi<5(.*1c«) «nPi<p| <?lw WtWf ost f ^spr 

i c^tw c*ffei 































































yjiv 




^1^*1 ’’Ifih'Vi: 

^II^Q^I? 6 ! Rlifill C<PlW ^h'i \5l^-'0|Sll<^!a fcsf? <PM I <4^ <Ph*i £f?W '©lh?H 

Co*i ?>t? ^So^lfhl W*T 'Q s lPi<PlC'« 2|W*t ?>C? 4?° PHI? C«lw £<Ppto*llfa<l Sllfk C'S'I 

W ?$?W £tW*t ?*W i ?n?? ^5 gfijm CTtfs?TC <l!$<Plw1wi> (NaHC0 3 ) 

iiwwn *rrwr ^ *iUiPmi>i <Mw1wB khco 3 ^c*r cti$p nwftai f?ra *ii<Hif^© 

"3W ^pi*£W '3ItW, C^KtW &pf*l<PllPl 'Q OS* ?>W CIC^ <lRw I 

4 ^* to 


^tW: 1?H|1C*I? ?m f?*fo ’Ut^ 2t^ f?<f? 1 
^^■sH: TjfB cB^rUvS^, 4?sfi> 10 

mL ^*iC'st^'*R t*lf?@? (^g <llw), TjfB 
?|lF5(.<P<l ?*f (TO 'q*«'S iflRsfB 

ffif?t8Rr ?t$wr?T ?*W «ll&4lWl 
’To) ^ gw? *nft 1 


tB^lBvS^ >j[B(.'® 7 T?*lf?*lt 0 l' 'gw? 

*ttf? fsfa® '3W 1 ^©t?*t? 1 jfB cL>^Bn>'5c<m 
dfefa 'SJ^*U «i4<pfl5 <PCfl *M 
£tw*f <p^lc^ ?fao *iC s 1^ 
gft^s gW? *ltf?tfo 'gW ?1W* I 
4?t? 4<pfB ?w? <4?> sfho Pil^c^? 

^c? ?i^c?rft ?*w ^iB^ic^s wf 1 w 

^nB?stWl? ^Ttw f*lf?CBRr f¥B? £tt? <plBt <$W 10 mL ?tn ’tW to ^W 1 ?Wf? 

m$ f?f?$ ^ilB^iwN <1? tptBt c&c’i fpfrs 1 4? wr gw? 

9 I!R<i '5iwi ^RS 1 <s?^»iw ^M'Q <PW<P< 1 I <1 <1^ &l«i«il <pwl 1 ^r*t? 

gw? *itf?w> c®t?twt ?w? $*tw? srtw® ^ *nta ^ sitwn, ^ ^twt? 

^ 1 ? ?t?s C5wf *t?w ^twrr 1 ^®w i 9Pt w^?i? ^ra? ?«t c?w* £tf^?t? ^ 

•rf'Q 1 d3*6fB^w? gw? ’tlf? £t1? 15 <ww^ *rc? *rtcw ^wt 1 d5*efi>^? ijfB? 

c^twtte^ <#?«? ^t i sto ^s 15 (?rc^ *rc? ’if^r «it^r 1 

_ J 



tBaj 7 .O 6 : 1 ? 8 ^tW? ?tW <UfW? 
£|^Fo ’’llWl 1 



$o)br 
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♦tfCTO* C^TO^s TO? C? G'3 J i3fi>'Sc?? *nfiw PiI?G^f? 'TOJW 

TORT ?NTO TOM ?RT TOC5 <?lto C?tC?T *ll??'o? ^?rf? l «|1? C?fe ftg’TO ?T$ 
TOM ?M w, CTM TO i^C?? ^st ?? TOtt ?TOC^ i 


PHql*®: ftg’TO RISC's m?? ^-wwfe®? ^tpslps? Wf £C?? cTOT to CTO. i 

f?gTO ?l^a ?*1?? v5l^5T$|%5? <#5^ MTOtf ?1'o|C>l? (Jfl Wfsrat 2ITO?? 

to? «w ?#) ^*M? c?f*t»i tot?? ?t$ tom ?m? to* *nffi? cmm 

*l9<i'o*i ^Pi i 


J 



7.3 1 5l»Hlfa-*Wt s ® caM 

^pr 1WW TOffi> TO? 1 ^TOT ^ ?Jl<Kl3f?il!? TO?s TO 4 

TO?fl> TOITO? -^SJ^ ??1 ?t^j? e t <£)?* f?f%? 2m? TOM? rntt liW ?Mt?fTO? 

swwe *p?$*i wp* to to? i tom tot TOm « totr?Ms 1? mro ipr^w to 
Tstf^r c?r? c^Nt ffw >5?? ?rcw i '^jpt? M?t?? cTOtrot* m??, wr, stfrot? 

« TOTOott^ TOT «rtwr TORS TO*r TOUT 4M# ^J^e TOMtWf TOM TO i 

(a) ^JtTOt <lt (Asthma) 

TOTO TOt?TO CTO stteT?-TOM? v(f¥m stf^ftM? TO? TO TO*Fi TOft? MtM 
4?# ?$g*? TOf TOWf TO?r C?te fflSp? miffs CTO? SjfTOft-TOM? CT$$ 
2t^%?T WTOTO TO, TO CTO TOM 'Sl^'olw d^lrot «0tTO TO TO? i TOM 
CTOSI^ Mt>sM 'sil? 5 l'<s f*RJ?T ?J%? ??C*f ?Hf? ?T 'auMl'st? ?tM I 4fi> C^?tC5 ??, 
#?T < 3?t^® C?Mq ?? i 


*tf-**, «5I<(R**H- S»*T-io*T csR 




















































































































i«lo 




Wtl*t: CHI Itltl clcer 4Mf^t H (f^fis, *1^1 Hi, tf*I*t 1M R'Sjlft), llfa' Hi cifit, 

*frtitf%, fen c^t ^©nfw ^ shh hi £tm wic*r iNfi h© hi i fsp^cii 

cto HtiH Hf wtft clew ^itfi inti wt*t?wf itcwi iwi ftc*ti w^s© it ^ 

lR<]'S(.*Hl J 1»li) ^ Cltl WW t<K,'® llW I 


TOPt 


CTO5 Itl l 

im Hiti icwt wim n, c&ft> ter hi ^rt?r, ’Mi 1*tit iti 

C3t% CHl CHl ^ ClSlfl C5$t WC1, >3 HI ^CWl 1%W1 ift ift: M'SlfW 
HI 

^Sprt wftrcsR Him h it it itws h, to titter 

dPt < P‘v H i 

WlPtl ltd <HWl Wldl Hit HF CHHi 
HttiH ^i hw it i 

^ cisiii hi titter *fiwm hw m^t fe^tn* tew sew m \ 

dt^ijHUtt H5i 


sltewtl 

• fi>fWHtl 4 dft H^f Rshii H It i '©(.<! tel c j i<i(.*i dt’ft Wlltl Cltl TO i 

• G<M<1 ^Tl C^T ^H<pnJ C<](.^ ^ItTf, OT*jt®ll »Tf ^It'QTTt I 

• HHltwM 5 ^ ^ HIM Wit i 

• CHI faRcil H*t*f te#t M5tl Wt WHtl Wit dCW ftw ItWt i CHI- Hi 
CHt,^fHWH^5Jltei 

• \bMM4 Wf W^l# teWHt CWSlt 'Q HtltHt Wit i 

• *JlHt, tpT, Hit Itwf, Wit ^SJlfll WHtl *iR<!R Hit i 

• ^gtiwcte hi carte wi itu HBicit i 

gftecitl 

• MM&W1 ltelC*t 1M Wit I 

• Itfpjll, ItHltl It iMcWd ^l J i < p^5 H® lid, ffl H 1^1 itesjl Wit i 

• iHtfl Clfter *4llW$ MICH WU HH1 HI tel Itlt 'Q SflltWHIWt WHtl 

Wit I Oi 




















































*P5F%1 CT WFF W §fct>V|Mlil ^#^FtW C>B-SlC.i|Vb %?I «*RT 

fsf^Tit «n^, <?# \5w>»ihif) steift cal% '^^re 

%foraif^ ^r<j?f%i ^ i ^ ^ «j?i^ tdf%^Tt ^t ^ «ft^® 

wi i 

(b) (Bronchitis) 

'HWhiPm Iws *s\fs £W^ rofflfri wf i <ui4ti39iiw ^igs^t fiifattc* ms 
*itc?ri *iftm, ^ijfwfo© fflos ^n^hsur, w *r* *^m c«tc^s 

C^T^t ^QTlfa 'SfMv^t ^llc<P i ^<P<il^ ^c«i <il3<il3 ^ C^fff *W<s » ^lM*Fl 

«nw i *Twm«F© f 5 !^ ^ ^i%r 4 csnw c#r ^h® ^?n ^mr, <#m 
« ppt (cwr «*ro c*fam *ifam) 4 c^m m 

i 

• ^iPr, ^ ^j$tt« ^ ^ i 

• '^tf*!?' ' 3 TO C^t StESS '®i^p<i ^c?t i 

• * 1 $ *ifim <?fc® *nc?r r i 

• ^tf*m w ^»tw 3 ^ ^iPbt ^r ^ 

sitc^ 2 w <?f«ft r*, '©Irc«i <^R<f 

~sc$ <mu§ *rtt<n 

• ^pir, wir, ^®m^F r *irmto *i'e*r <w 1 

• vbi^iw^ ^nf cai% fsfwrt «?n 1 

• <ai%F ^®t« ^ *if^rc*t *Nt 1 

• ^R><ps '®3«T 'S ?R5I , «tRR ^TTfaTt 1 CWf: ’t^T ij*f, ^J*t R'sjlft i 

• <a 1% -ff flaim (Rstit 1 

dfetnin 

• *piR « -sj^st ^5jm wr m\ 1 

• 'Q «fapiff *§m?\ Rstw ^t c«tw 1^® «tw 1 

• ^*wm (7H "siNm pit *m w ^ 1 
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(c) (Pneumonia) 

FtoiFtai 4a# *pi*fcaa cata i «aatm 4 cata as© atca \ am « aw»ftjl>a 

catcaa aa M®t caca Ftecaifaai ap© caat ata 1 4as wra wv *flfl» 4a# aiaNa> 
caw i 

^W: (Pneumococcus) W ajl<Ki>laal 4 cattaa mapoa aaaa i #5f 

wfire fafma aama 4i«cftaal, ^$am « aajtcam *>namca ftfccvilftal ap© atca i 4aaf% 
taaa 0*Ka WIHJHlPl'Sl aa ajWalPlO© IjWT CWl C«t^Q FtolPtal a?© atca i 

mma 

• *pi*£C*i C5lWt-'stl'©)a ^®a«T aat< ^fCSf as*F ^jR> aa i 

• aaft « alaa# aa I 

• cacaa ^©taamt ata ^sWK caf*t ^ aa i 

• a*fca ^cam to mteam aa, >ihn* aa i 

• vbkjiwti wf w^alft cat% >|fi>fa>«mto aja*at amt i 

• vm 'Q aaa a#am atata apsatmt i 

• caft a*ca a# ata amtmt i 

filt^cata 

• f*\% aawro caa ft®t at atca, cafam* a^¥ ^ amt i 

• sjaata afaata amt i 

• mtM-aPaW 5 ^ ^ aaata amt i 

• cat%? aa% ^areta « ^ afatata atar i 

(d) awl (Tuberculosis) 

amt 4a# alaf^© alfalfa® a?aaw cata i ®ca c^facaca amta ^at*^ a?cam ^oa 
a?wc*f 4tm f%?at as:a#® a^a ^a caca^ ca# 4 catca mtaa 5 ® ac® atca i cawicii 
c®rta», cacaataf aaca 4 cata atat a?a#® ac® atca i atat wfaa> afasm a>ca, ^a%, aitacac'© 
at wmtwjam afatata am aam, ®ra#c® c®tca waat amt cat% atca aaam a^ca, ®tat 
4 catca aac®t '©iisM*® aa i ^micaa wmmw ataat, amt *pi*ecaa cata i mrnca ataat^t 
4camica$ at^ aa i amt mm, at®, fa^pt 4aam cacsa ata caw>iwi wtm ac® atca i 


*0$br 





































































att%t 

cats 4 cateaa ^itama afoa aam 4a wr aaaa ata at i aaa ^at'jasat catsa caw 
afkatw «w a«a>Pla>ica> aam© aaa casm ^r aaa, ^©aa^; 4 catmaaam aaaa atai 

< p| , sj c t: atata'F© Mycobacterium tuberculosis alW 4^ aacaa ajtociSfimla '©il^aca 4 cam 
aa i ^©ca Mycobacterium mta's <wh>ciSRi?il amt amm atca i Warn-tiam 
afacaca wpi amea a»rf% cam caw ^Ml^si famta ac& i 

cam f^a: am 5 after, biwvbia after (mt test), a%5t« %^>mjw»ifif after 4as 4^- 
caa at^tcaj 4 cam fr# amt ata i w amta tk mta asn^o ams, ^la $aca 
fa®a amca mta aftelfl* amm am i azalea a^ afteta atatm cawfl> fafwsica fa*# 
amt ala lamt laca amaat rntmi ^ii% ^tateaa caca cat% amma; fat%a a^ata am 
#at<I 'alws. 1% at la^ma «tai dna faRsa^ after i>I® 3 L rmiw?. i 

Wt 

• cat% 'Qwa amm atm, *>itm© ^rtm© afta am atm i 

• atataa® t®a amtma cate aaa a^tte aic<p i 

• ita^ca aate aa 4a? ameat ameat aatea atm a® ata i 

• atm ata aa, famama fam ^a ^nca i cama ^staamt aa cate ate® at i 

• ^mtee&awtaai 

• «cat5a ft®t caat caa i 


ateata 

• ®t$tma aam*f ^jatft fstamat amt i 

• 4 cateaa fsfamat fWeaatfa i ®nteaa aaat*f ^jatft cam taataeaa faaaamrt 
a#t®tea caca mtt i 

• acamca mtftm ataamtm at ajtate&tfaatm atkat i 

• cat% ajaateaa aafa^ ^aa* amt i 

• catfta am at ^ atfi^ *im mat i 

• cat% ®?aj $a^ ffiamat« afate© tlteam atcata ajamt amt i 

• ®maa 1ka*t a)'©!'® rnteat ^tamta ^aa caaa am at amt i 

atecata 

• 4 aiamia> catcaa ^tama cam ca^ cam aca tejeaa amt atecaaa tatet% t^an 

fam ^ca i f*ma ®tc*jia aa cam a^a aacaa acaj ^ f5<pi msata ajamt ^am 

















































































^ i fffim fan csiw faere ^5 ^ enter ^t 

m 4 itfw *nc* m 1 ^ ft^nncn fan fe ^t ^<h w cnw ^n <fr ^t 1 

• 4&\\(A CR?*R ftffa m<HHH C<R® 4 fan (WRR w«ir 1 

(e) 'f’lfFRT 4 Jl*lH (Lung cancer) 

*r *rt?r *ji*iim 4 w ^pr <wi*iio<r siifofa >nti>tti cnft 1 'fiiivin^ m 
nnmRsrfa- st*m nnsn "nnRiR 1 

f*Rpr <pj|*ilc<i<i y oi*y'©»i 2RR ^Rn *R*fR 1 

• RR 'Q <1W R^tR W*Rt 4(W ^ 'Ste *HET iPR 

(CWT: <ilil*IM$l*l, OsMfvRIvi, to®T, n*fa %5\ ^sflfn) 

^srRRnsRtn nnRrR^n 

• wt nr cnntnr nntnn fn^tntfat ^pppr ^ *rt?r n^tn nr ’i^sfo® 
<>jMM ^IhoGi'® ^?r 1 

^pRpt <wmc<r grrnfw *mn^ w AjpvoM ?m fafa nRt m srr 

nRT nR, W cnf*f fa (Rtb nRR n«hil *tR 1 SiNfw ^R*nR (?PR £Rn*T “'ll?! 

• nl^fa ncn i $ y r^c 5 r nnf*r 'Q fR 5 mm 1 

• ' 5 ?|R?, 'Q^R ifR* ’jnRRrl I 

• '§R ^Q?It I 

• RRnR Rt FiSc^lfal fan Raft's ^snt 1 

cnmfan 

2tNfa WRR <Wl*!lC<R *lll>l$«R WV Yt Rt «RT fasfa RRT, 4W 

CR, fa> RnR, i£)a|'0|R'0||'?. $vsj|ft <?*(.'© RR I £Vb|*« CRfflfafoR RfRI RRRm® Rl$(£l 'S 

Rc j ’5infln«'lf'St<wh Rlfa <ps<.'© RR i 

«rt^R 

• <RttnR RRfatm <fat cntn mRfafare \smzR *RR*f <rsrt \ 

• CRM fatRR *R vbl^lw<) *RPP< ^RRlf ^f5t%5,^R W«tt ^t i 

• e|UII«rlH (Rf^?m C^Rtf^f SlajW W, (R« CVo«t1^« "SltWI ^JWR 

C4R <P^I ^ i 


*o)1r 

























































































taw ws, sitotw wm <?m\ ros *nor, *mt: 


*J?*tt*T 'S *Tf <F“fll i 

bR'erl'S!* *m ?T i 

<F?ti 


^IT'SUl? CoHf l 


y» 


(7)^%[% 



1. 

2. ^tW ■#? 

3. ^t? 

4. ^UD^lls ^t? 

5. RvB«lR«l c<h ??? 



*IIH| 3 fl<l> 


1. (Eft 5 !? «W=t’jM C*N I 

gq- 

i. to? w ^r? 



9f, ?3J1^ 


?. csntSMi 

























2. fcfikiu RRwui Rtefaj to- 

i. ii. wflitM iii. *M«R 

Rtt>n c.<phf5 <h(2r>? 

R>. i 'Q ii *f. i 'S iii ?f. ii 'Q iii R. i, ii 'Q iii 

3 « 4 R? gfc^R ^R Rfa I 

^v»N %©t \b^iw?i w rcrt i wt^tR w otcs w 4R# fR£*R 
<q>R<pR W’RT’^otR RsRt 'StHH i rISFs ^RtH v5l^R '®ltR i ^R5 <p*i *fRR 'G "RtRSRRRi ^iRr* 
*tfRTO cRre *Rra*f%«Ri 

3. R'sR Rt$ CTOfi>R '^'oh RC?TC5? 

R\ CRlft'a R$R*R<Ft R. «Fo *W>R<I>1 

R. ^5f‘J[l>R><p| R. R^RR 

4. Rt*R 4>R4>lfii- 

i. (.«tR ^RRR *p 

ii. «lfe|0Stt*R TO R%RT TO 

iii. R^tRR v!s|^-'o| < $||^ RlRR <T>CR 


Rt&R CTOft R$Rf? 

i 'Q ii R. I 'G iii R. ii 'G iii R. i, ii 'G iii 



fe- P ffcg- 0 


R\ RW CTO RsRrR ^%®R TO RRR? 
R. ItRsRt RRCs # (RtRtlR? 

R. ta P-4R R?Rf^5 £|Rsr# RJfRjt RSRI 













































^r. f&c,t£i <5 UPr g^wi p 'q q iifc^ 

^ffMw fasm w i 




2. ^foSt ftcW I ^1 ^“ttff^ 

^ppot?r c^Hiii w«w '»i«iw's i *fa c tt < w i ^tata RB>'» ^*r ct 

HIHCHH WPte C*W frttlVM 'aiflilfav* ^ *fe®C^I 'amftt* etifiwa Cifl’tfr 
*v*\ ^ « ^jts R**n *iFs *«i* i 

"sPO^tt ^t? 

< '^s # C^Jfm? 

’T. slfkis C^f 5 # ^)'»k<q ^sPT? ^JMlf W i 
Wi « *lfllMa caw TOff C<Mh(T5<sI %m ^Wl^'slM TOTOT— ^fir*r 
to'twl 


**K«, '§1<R'&H- j»^r-io^r <2tft 






























^twtwcBr fa'Wift is. ^ iffn 


JNcw* «new 1^5?^ *pr*ij umihR* fast ^rcfr i «ire® #^tc^ *ii5)«if§lii ^tw*p^ 
^r, <&& «rt^i f&im wt <wtf cwt^r ^j 

*W**r '^*P ^I's^s 1 ^ ^I'o < q><i CSfc^ C3? 

UfS?It ^ 1 CT*W 'Wra $RSlW CSC6 ^-^1^5 M 

^»l4*i ^6l^,-'o|«|)^,\» ^>w <f j i<fc j i Rwi TfSI ^pr^pT c^w c*tc^si ^l^,w 1 

‘si^'olw^fottFi »<l^c5iwi^fi»'® W«'suf^fa®^ rt» tffacstw ot?ti 

4 ^*otar csiw ^ ^ n! 5 '» fafaq *RiPRr ^®y *|Ffi*f Fwi-h 4^? ^c$?r •rt'Tt csrffl 
»Hw «i1t a il&i1 ^t *,«ic^i 
































Wt>*i Elicit 





^C* 1 C<I '°ll s Kll: 


• Wl^« C^{ If ’TRR i 

• WD*i ^I^IC 4 ^ ^*faT < P3(.'© *11*1 <1 I 

• 'Q <pl®r ^US ^IN*q i 

• ?I^*T 'Q <p|«r <mc^> *it?^ i 

• ^snr Tgfott ?MI <P*Jff5 I 

• *tN?r ^jRS £lfcx.*il*f i*rs sjRxph ^fat <p*ios *H*w i 

• R<pc«m wf 'S ^*fat <p^c^> *il*^ i 

• vbiahi^Pipm ^fwt *ifiw i 

• ^ sif^im ^ >wt‘li'an ^tlM* qfiflt ^jNtf *tm i 

• ^wiPm c?iw « srm?' fe*n?r ^fat *tm i 

• »H(HI'Q*I ^ih 'St'W'S t£R# '0|^*<H ^tW <P<K.VS *fl?^ i 

• »ih<i^» 'G (/lipG'is fijSf «i«q»»i TO fold's lilt's *flM i 

• 3 ici>'»*i'®i wtl^ ^ iiH c*rt*5m w*r *im i 

• ^ 'Q ^|vs| <q**l»l'?| J1U>'S*H's| Pl<PC«1lJ W^*T *IT^ I 





































8.1 


<RW MW RR ?lt*OPT fffC? 

to<F SIHrR Hl$(Sl»M*lfl>'8 W 

*to*tprf c^r^csr w?n^?i i ^ri^jPTf 

i *ito c^M Tst^o *im*r 4rf wh 
C^Nf C^, *l<R'olc'o ^§J <#<o ’'IijC^s i <R '©(.'SR 
■sitWI fam Wf tolf 5 !^ ^5, «M^S) 

i ■*tfto *nft, *rh <*ro taw 

'»lWW < l'o ttU>C*1$ ' s Tf s UC s T C 5 ^ C^tC^ (RR PtW ^ 
(FtC^ '0|«»l|a|J <Wt I 

MU>*1 'Sf'fff ^.C®ll fov&ft 'ST^Rt ^ I '0|R 

<3<IR> ^C«ll C*1SP*1 I 

C^T «W*f: 



wm ’RT 4 ^ ^®ic's •il^.c^lcef'i^fS's •qeu < i'i|vfc<p ffcgj g # oi: Rt'R 

<RRira i aimcw** c^r ’t'^'^g?'sir*oc5r'*tf1? csiw 

<rr ^jnr «itPT i m 90 Iwi ^ *nft i $*rtto?r w 

4to, Q»«H»PiH « *r*?r wr 1 ^wiw»ivi to ^ *rfr rsr* *m?te 

^rissltoa R? ^1=1 <pf 1 'siipR-erl'sk **lt*rf C*tt?f «ra^t ^f**f ^IR 'aiHR 

Tpe^Sf xsf%«wrf% <Rt*[ ^tffa ^ S$ I 


8.2 ^ (Kidney) 

^itwi^ vBim^tiw f*to?r to* r, csrrcsr ijto <ref*rtoR to w««ir 

ijfi> ^ to 1 £tf%fi> ^ OT«to5 t*Rto?r "JlffsT i£R* <*R <R <nh(.i> ^?T 1 ^RRT 

*it< ^r <srk tow<i *n< ^sR^r ^ 1 w!m ^$e“R ufac* ^im (Hilus) <ir *#ii*i 
RM I *)$«1ltSM toR (to* §v3Wl>R 4R? C?Ht*T f^RT <RR 4R? C?RM *RfR ^ to"t 
toi# ^ <to* ^ ^®wUn <rr to ■sjarlto £fm ^1 ^mOiud ^ 1^11 
sf*R5 ^ ic t^ c?hm c’Mf^r ^r 1 


^ ^ SRWR vo^viij \5TR^t to (Rto «ltW, (£TC7 C^H ^TT’^r RMI 
































































































*o$ir 


wm elfr«l 





'5fS:*t^ <PCl^ «£W? Rj'SW* WlOT ca|'ft 8 ll ^t®T I 'STSpe^ ^Tt 

*fos I CT'SpftTI 8-12^ C?TCl®rf*Ullft'» I ifrcpf^^fst^t^t SNR'® 

w*il°i (Papilla) <K3 I <£W *&tf*|5rt ^hHR S*y<s ^ I 


slfvofS ^ *w-m «i1c<p rSRRwsM •HlPi^l <r«i i sjf'efD rvSRRwsH 

'ilPi^l, C*13Ff, (Nephron) *ilPi<pl (Collecting tubule)-^ sf*lR ^S£*f 

ft's® i fraR ^RSttfl i|Ri<p! C^lH C*Hfwr i 


C=T$*T 

^anr ^vBRfiuwiH hiPwh wwD wr i aimo-tM* 

2jR)R5 sit?f 10-12 5 V s f (.«isp*i <m i sff^ft g?hN (Renal corpuscle) 

'siHf^tfsraK ^T*t <£T^\ «wM lL>S^j«n (Renal tubule) *tf^s i 

Sll'sfiS wil 8 ! 'SfRH CJlIw^iM (Glomerulus) ^Jl 9 f^=T— v£| ^ 'ST^C*t 

R'S® i C^Tsffl^T CgHc^«iHG<p C^S*T i 

C^NjN ■'ssRPHS ^G'®! SHIR'S i djlw^H i£|^’J^ tal"1<p 

























































ib-* 






^n«H; 

j <3ta^®iPi 

/jq&a ^il^ltin? 

«rsrf^ 

ctpitpi wpff 

R<Pb<l'ol *|fli>lt«'|| 

-^m 




f&SJ 8.03: WSP*1 

QtlPl<pl f^E?T ^sf% i w*ih s f 5 lt^ 'aijl«plw*5 'aftlfrf^'SSf (Afferent arteriole) ^ s Jt*l^pra‘ 

Rj'ow IjC3> sfftf 50fi> fosf*|^ilPi<p| ftsf? i ifl^Tt 'aiMN ^of ^ ^ ^©rlRl^h ^5 
i 'srlPi<pl^ taI"1<p»ilRi^«Tf ftPr® '55?! $*pIm* 5 '5j][^[tt'G®T (Efferent arteriole) 
^jRS < J 5 W (5^? ^jM^I C«l^ 'OllC'^l i 


cnipit«ii»i >rc®r ^iw w ~m *ifiqj5 wr i wns* im 

i 'q|«ajll<p«ic5i> c^H 'sw fro sRlf^a » <pc^<p 

wt c*im 4 <r ftswt sUf^m 'srsu ffinr m \ >mc*iw ct wiffi *n>ewt *im, wfi^; ^ 

TOllf) >WJ f^C5T ^Wb|<l ^ ^f5|t Rftw I 


Ml»IM*l C^ TOtlf) TO\St CSRl»r 

<10*1 1 SlftofS 3 fi>^t*l fa's®, Fllvbl«%^t ^Iblwl *ilPi^»l (Proximal 

convoluted tubule), ^ (Henle’s loop) ^ £H#?f ’litot (Distal 

convoluted tubule) i 



4W^tSf 




































































Ml> r l 




V* ^ I "I _>l ’ 1 TJ I I I ^ 


's ^hjhj 

*wRo <T(^<i ar^f 


fo\o« <3ttoj*prffi 


^1%T?J ShsjM'sH 



^ *nf^, 

'G *|f^ wt ^ 

Htfwfa £f£^*l 

3C\$ Slvojl^vo'i 


^lPl<^T (^IW fK.\$ 

aoriw% *n% a^TWo^ 


^^#r^ics^s^ 
cwt 'q fewt 


5j?gli^<p i#r^i 

^nfsfara 


ffcar 8.04 M3pOM ^>Td£f c tlR 

<sw rmR«> srf^r m 1500 RPiffiEn ^ar ^tn wi ^ar $&Rm, t§fw 
<£]R^, 'aulMlfifll, R>«RR*I ^SJtR ^C^SR^S •Rtf l ai^it >||*HCWfel ^RJ 
^fwi 4R<r^r£tt?nw% *frR*M W *Rtf"SitWT^r 9 Rt^ c t^ ^J*<s *tMff 

*h»pt ^or i ^r ^t R>vbR« fe^nm w 'sd^r ^now 
^ar i ^ar hiRi<m<i ^rrwr ^rt c*ttf%OT c*fNtf arc* c*ttf%R 

CKfc^ ^SwSlMU 'SpftRR miffed £t*Rs wt «BT ^vBWlJlM 2tw*f WI <3fc^ ^3f 

^viRit's ^R?r arc* ■>ihR<P'»ic<i tsrt sitc^1 ^zr Res ^jarcRr RR-v *r*fts *r<fc 
^af wte^ts Tsfc’t arc* "sjarcRrc Rt&s Res* ^rcR*5» fljff*tesr ^arctRs ■sitwr 
sites csRes i areiw ^ <rr f^sR ’strwt^ csiw RfeStrerc writer *Rtfs3; 
RRj?i swr w*Rts*f s>es i 


^ »ii«hcwa wiI^flR, *iRRmm, cgsmi^B *iRsm Rm s*e<r i wi^3 wmsws 

W RlWt, *ttR, W5T arc* TftBRT «WU S^S^I 



ai<p<p ^(w 


■o 

o 

'Z 


<p|®f: 9 lw?i ^fS ^c<p <i®fj *Rt$f R'xpHw C^R ^I®t < D'»lc<i '5T\H C»R ^sT i 












































































##55R 


r \ 


’RK 

^f 

■sp^j 

^hl Vb|^-'0|3|l^'© 

HftcfiltenvilDv* w *W< 

^%T, ^R<f> 




_ j 


*ii4©R **& ^srj 4iH<iw4> *rflfa© <#r «tm i ^fn© 

'5JT*0C5$ *WbMI C#f <#? C^ C^ <?fe m I <?W *llPM»U R*WtM 2f*fR ^ffwr 
*im w i ^ w^w<i ^t*jcsr <j?rgp»tm sierra eras ’rtfe ^©r wx i csuw^iw 
(RRT ^f, '©mjN ^©3«T ’Rltf *I%J© ^ i ^ '©!<p| J C<P3 SCS C’ftR (RtS ’tfft 'sr»«.'© 

^llc<P I Cl>N-3£<h3. >IMI '*lffa «fC«1 wc.'s ^llw, <£Pl*rf% vSc© ^©I’f'Q ^R> ^c,'© « i <£|^ 
2(^©^ ^Ps i 

r il*ik < p»i (RtfR < pI<k. , 'I Rf *qk>lR<p ^Icst Rji «i(.i51 fovsRs sRfs, si2jl(.<i j i*i j uI, 
RpvsRo© ’fpR ^QTlt 'Sffaf vS«Hc.<lMJ I fo'tofts C^ftC’t? «T^ 5C ttJPTf ^It ‘*tffa ^TN3Tlt, 
StgtW '©lI'©R« CSflfij 5 ? ^QTIt, ^ Riel'S £fgK 'S'Q^It, £t2ftW ^fl« i ltt’fP5t ^T, *R 2t2jR 
■^QTIt ^ W4Rt*l« 8|gR <Rf S£?t I V|ll«« favbftt'© CSlft '*ll<MW^ *t m TSflftn 

^ ^ favbFte *im Rwm i *tm *ri?$ ^© *ttra, w 

cpfstt eras, erara^ cra<p m* ^QTfm c#r i 
7 f°^ s i c t, <p>i raft ’ft 5 ? «psI R'sjlRt ra R>'sR(.'s rarar '^QTit?' <M^H ^c'© racs i 

2tt«lR<P'»lw ’tN?T5^f C^pr^PPOt *l?ft ra® *Th RSPUTSS ra*R ’ff s R 2f£fR «ilfao© K«T 
am aigiCT ra*it <7ra i ^ra*r< Rera<i <?Pira?Rr fttra 1 ? rara sw i «iwc<m stgtc^ raw 
C^ S?f i '©K. r i < p ^PRT Rci) v ©mIc j i i *IWwu I&R»^It R'O’Si <pw ’fNwn 

am «i<i^iw<i ^rti ’tif^ w am ^*t c^r wf 

m i ’Rfl^s ^vSwUlwk^lRf^ f^v^t '©il^ihR<p Rf«0 s #f ^spRt ^oM5t?r 

<pw ’fi^R T 3pi 7 rR c t <poi ^rm i 


o$\r 












































































c?n>»T 




8.3 ^ 

fci*iiMfiH toto *tm ^ript toft to to ftor ^pr 

m i toft «ic4c«ti ^t ftor ^pit ^*f?r *N£ifc>toi, 

V||<IN<|5 vblllftill, <!$Wt ^ajlft l 

ftoft R<psq ^C 5 ! ^WI3 <K*I <llw I 5HJ$ I^WlllUft*! ^ftf *11^ I 'S^I'T *IC@S <1®0 d^jlft 

^fafaPlir WV ftf# w *I?T *RT <3T%F vbHlMI$f»M ^T ^ i 


'bUlHI^»l (Dialysis) 

^ ^pp^ef vo|c<PC®tl ^T ft^f ^Snl^ *t? l<l'sa|Pl<P ^ <> ftPI ^ *ltottft© M? ^ \&I<jMrP|'> 1 I 
*nqfa®te ‘vbl*lMI$J5|»l csrfto<r m W ^r i 4 csrfto?' vbl*ll*ll$Pl»l 

to#* ^Jc's* <pBr* *fsift^ i£f^ vshj £fhs ^ rIg^s* <pt«r* f*T*T* 

^vwleri <P*I ^?I i *fsift C^fW WRrt^rf^ftPT "5r*U ftc* Shift's <p*lc« , il ^ i <£T?T Sttfft 
^srKto faw^tr wm toto ^ *to #c?r c<ito 

i ’ttotito ^ <at% tom to to pfi^r to<r ^=rai?r sfchi ^PT l 4*lft?T 
tohlJ, vbRlMfcPw to# .il'SH (£T# vs*G«1* rot RIOT, TO <jw totto 


csit^> w ' s> mr =r9 T^ 
'srr*073T 

C 5 lf“l(.*'isi 'SJWJ STIR'S S.W 

▼ 


stRpt^ c<i<HJca i ij 

snft^f 5 !^ 



«'SRJHT 


^Pft-^,8, INR^M- StfT-io^r (2#t 

















































































33 I 4W53 W3W1^pr WPlCH* W3I53J HftcfiH«HVlil>V9 3#3R 3# 33ttf (^Sftill 
43? '°l*ljl*D 3# 33t3) <il^w P)‘*plPi'® 33I ^©53 4fi> 43 5 fi> 3J33|3 43? ; >R*hIc 33 ; fillet I 

2tW^ 

333 c^tM 3j%3 f%#3 133R 31 ^c<K$ti 353 35® ^33 sweat ^w 3#3 1%#3 5353 

srf^lt^ 3>3t 313, W5a> 3?53t'SR 353 i RivisPi ^Rwleci »x»l5<i 3>3T 313: 531531 f3#> 

^rftera' f%#3 sroi 3j%3 f3#3 <at% 5353 3 ri 313 1l33fc w#3 

335® 3l3f, 'Sit, '»I^C<lh, 3131, 3Mc<P 53l3ft3 I 33% 335® ‘533 5®®’ W^TO* 5313113, 3fa 
W3 3*3531^ ®33 13R53 3t #3 ®r®t-2f®J®t fl4»MM #3® 3131 TO5S i 33531*3 

b^mw^ 35®t 335*11*3 ^ TO3 wto 43 *sh f^vsRr Irot safifer #33 3fct53t 3*333 

3F» TOi 335*11*3 ^3 1%®l3 3153 >1133*11^3 ^ 3R1 313 I 

<^t%vs 33 s 33* fav&ft '0ic<PC6tl 53# R»vtoR 3?c«il'Sf<.l<l 313J53 ^3 #33 3133 3>35^ i 
'©iNwi 535*1* R»vtoR 3<G<il'sti <pR<g»^ 3 Iwtjs 3153 3>31 35^ i ®53 'oiMcis 535*1 ®H^33® 

#S«i®i3 3335*t 35^3 3 m¥ 31 wror sai%p 1%®l3 3t3 3*31313 31, 4 ®ri to 3 * to 
sat# 1%®l3 d#3W3 s3w 3fa® 33 i 43# f%vsfR ^iw 3iaa?$ 53fi> f3c?$ 

#333l3*t 3*31 3*3, ®1^ 43# favaft 2l1#3t*l3 3>53 5315*13 fi>f^3l 3>3l 3l3 l ®53 
5335® 353 (31^ 3 Jfb 3>53 1% 3t I ffi'atol'sl, 'Ol^wh 43? 1333> ®lt#5331%®l33 f^J 3Jt5 
3*313 3*l<Ml 335553 S#t I 

®PTOI33 #33 3H53, fal3<F ®M3l*® #3 313 3^3^3 43? ^3Jt3J 3t3t 313^3 ^43tl33 
CSIW C33t C331 ^43tt33 3?333 353 VMHlPl #3l531v5l33 3t3t ^33< C33T 5331 ^t533 
TO 33l3*f 43? fbf%^3T $1353 ^53^ 5333$ 3^f ^It5at3j 3T» 3*at 3^3 1 ^t53 313*11 ^31 
35^®T, 33t3 ^tf33» |ft3 *ftf3 313 3»3t 'Sfb'o I v®53 '5lT^f3^ 3533*113 53313l3, 3lf3 31533 
^I«|R<P Wait 3J%, WW, 335^3 333,3lDl3<P ^I^N3 2f<|# 43? W3W^3f 5®531%3 3P® 
3153 43? St53tW533 '«mR>R® 3lf3 313 '33t 1^ 331 ^1^ f^t3PTt 5353^ 3lf3 313 3>3t 'Sl&'o I 

3^><^4)| 

^5354 W3f33t 3t 3W ^331 3353 5353 5353, W\*5 W313 f%?3l 5^33 5315313333 

31313 3331^3 313 TO TOR I 4fi> 453315^ fW 33, 13533 TO' 313 31^533 
53313 W3f33t 313f3 v °l r 0 WM 'o|R>R^ 31313 3JW1^3 f333 5'553 J 'oih(.'» 31531 433f% 
W3f33t 3t 3W 353« #533 5TO I^TOR 33133" 531TO3J 3fW 3133153 3JW1^3 to 
3531 31313*13*1% 3f 31533 5^531 53^3 33 43? 3IW3J 33*tf3^5 333^ 35 #j i ^t3l53^3 


























































































































fagSi fifre cth was *nor i 



^<p<p ^tw 


^tW: ^4G C 1I'G4 ^nlG'W R<IG4 C*ltf>l« ^!W*T 'Q Gflf^G'a I 


) 


Phjwi omPi' 1 C*TI 3 r 9 lT&H?l C®fW ' 3 Tt^*1t s T ^QTIT Skillet*!; W*i*il C 5 T*lt*T C®IW y o| J j*f 

~5p5 *nw i m\M^\ ^ ^5 w Rwt*i ?Nt i tbitifttii « wm ^©ji% 

< #5Jt c 1^r *nt% *ft«T ^G4 I ^GDGil "4W ^tf, fail*! G^G*i ^1<M '*rf < 1«T ^^G'O ^G4 I 



^1W 


^Mg 4 ^ 'Q OT P^Gil 1 8 1 , 1 v ® x 3IG4 Pi<pg*iiS t'oQ <P?1 I 



i. 


2. 'sn® ! lPlfsr?ili W®t ^G®T? 

3. C*H%^ <^ ^sr? 

4. C-fl t>«i *ttrt$f 4«1G^) C^WlTf? 

5. ’It^ 4*1 G'S WWIH? 

































##53fa 


itrV 


1. ^UT ^ I 

1. c^itn M^^r? 

^ < ^c® n. wiw *r. c?ri®t 

2. ^eiTfa ^H«^t ^CSf— 

i. "*rtftfw 'sf^r c*ie*t 

ii. *flt% *IK <p^c.«i 

iii. J ^ c,v f *lRa)l«t y °llR<i 0*fE«T i 

%RT 

i 'G ii *f. i 'G iii «f. ii 'G iii ^T. i, ii 'Q iii 

*ft® 3 « 4 strain I 

■^if^ *nfi 'G voimjIij ^ sw csiw ^ i ^tt% w 

t4iviw< 9\w& -m i 

3. 

i. wf*1 ^GTTt 

ii. ' J P®T 1 *fN3TIt 

iii. «1<MI’® SJ^t i 

%rt 

(^) i 'Q ii (*i) i 'G iii (*t) ii 'G iii (^f) i, ii 'G iii 

4. '»lfan ®1»l®UlU ^N't- 




i. differ <#i 

ii. ^flHlPlH 

iii. SlSJtE^ "H^sil ^GTIt 


*o)b- 





























c*n>*T 


ib-Ss 


i 'Q ii < i 'S iii ’t. ii 'a iii ^f. i, ii 'S iii 







ffrll: A 


<F. CSTpit% 

< CJlIwyih C^WRI? 

*t. f53I A C^ 5 #pfr<T '5«i*il <P^I c<P*i? ^iMjf I 

^f. f&3J A R^®1 ^C®1 ^I'olw <£RT Sf^f <P3C<I aj'oN'S 

^8 I 













wjvsl 2fPft*T 'Q &®l*i 



’rfrotf #iI'51fP*lH, ^‘ik’TO- *RTCR<r *ttfk^ik slWl'SrW 

« si# ^ ^ cro m i <?r ’rofte a# kw c&^ra 

TOT fflW ^HT *TO ^tn, top «2r enfk PR TO! I <?i to crc^ *ita ^ikr to, kk$ 

ott kf®*r «i$m* vnm wro ^ to, to* 

^>'»?h's«i ^T i 


4 ^*TO ^rat WhreMM «lH TO 4R? <£R[ H*HlM*H ^PTO* WtTO *fl?TC I 





























8|5j|iT 'Q 







• ^»r gfprH ^ wit«m ^fwt ^us *n?w i 

• Rfoq sfafa vs 'alfalfa? TO? TOttt <p^cvs ’ft?!? i 

• C*tf*l?T H^Tt nm <MQO *llm I 

• cSl\!»1 'Q Iffrllc^c^ TOt TOOT <P^C'» *1^ I 

• '0||ji5'QC ,5> ||c?i|Pic j i?i ®t s H' 'Q 2)Fo^»I^ <l4*i! <psc'© *fl^ i 

• ■'oilsfl^.fiSyi* ‘TO e t, 'S g|Fs<q»h <P<JOo *tt?R I 

• ffibn ^?? c m to ffiro toe® *n?w i 

• '0|pvl3' *|U> v s* , |'sl jjRJ ^>^c v ® I 



























## 53 ^ 


9.1 »lH4Wlti*M 

ifR# fa©f?T <JWO® Sf^TSf ifRT ^l&IWl Alik'S I 'aiNlow O'TM.’SI <frlJ>IOII ^C®Tt ^^leT 
(Skeleton) I =Wt, O^tS, 'BJf’&t <iR\ v 3| J iaih CT(T> 206t^ 'OlP^ foci! < Jff<lil'*9 a|l*JC*l*l WH 
1 ^*Plt®1 'S|P^ ^T^llf «HH« C^f*t ^Ik^ I 4R> a|l*1<10W&<P I 

(&&$ <??m wropnc* *ri**r to &sfa 

Tsnwf ^srfw *rk*h 

^Slf^T fttGil t'sR ^ ^l^kail ^k5T O-IG^SI ^lf^%T -^^<1 *T?T I aih^cnc^ ^ <4^? 

mas wa wt to ?*®fm tefa ^sr i ^nl^r <p®Fk*RT 


<pcslf5<pt 





ttfFT 

nrrprKgpr 


fi>^ 9 . 01 : <WM 


*o)1r 

























































































^S\ 'Q 


Wf I 'oiRhfa '0|Pv|v©(.flq<i 'TO^ '5TO 'TO' I ^sf^prt 

ilf(t^<P ’5ft° 7 It’lf*t f^TC^J ’l*l' >v f?’ ■ y f\ 5 T?f ^D^|i|C,'©| 'SJ'fff >)\^j|«1«i i£f^ D«llc*PSl <P3l ^<1 1 

i£^ vs^HlPvf, C«#f, 4^? 'oiRh*^ iTO <pwph'®«i 5tf^o i 

>ih<u.ic^ <P'Bq>hv©«ic<p ijfi> ^?T T|1?r, i 

^Rs-wh (Exoskeleton): < p'*pI<.«i<i 4 'Sfv^t’j^ft <iR« «N, "gsf, t%°^t 

C^TfST <*RT '0|*«'g® I 

^P^o4’K»M (Endoskeleton): <5«iC's 'oihsl Rv®<i<ph ^5F*»g<p'0q>l«'R 

i <pwpi(.«i<i ^ ^rat <)Rw *tR i ^rf*?f '©^•iiP^f tro 

«pwp|«l\©tt) 9lt^S I 

9.1.1 ^®t smm <w wii*w 

<pwp|(.«n^ »tklc«« R^RR'® TOt 

(a) (H4+&I0II ’fat: TO*M ^imw 4^ RR’fc TOtsJ « <J>lkwl TO i 

l*ki>s ^Ic4 '5T®t^C 4 ll?l ^fv^R ^Tt*J*T <K3 I 

(b) WltC^H « WhM*l: TOlfttl TOJ, CSTfsTSf CSf^Sif f%TO ^ ^<RfcS 

« ^pr^pr ^f’lw Rrot ^nro to i c’tfttM wim to to «irc* 

<?W 'eld^M W TO i 

(c) HVblbVbl « *TOT: ^o, ’ft, *<FTO « (ZftRw TO*tf TO i 4 TOf 

c’tftw ^fwr *ii»h to i to c’tfa ^ii5<mwi?i wr ^f nivbiwi w 
^ <*ro ^imt ^ror *1# i 

(d) C*llR^ ^,’tt^T: #«W (TO C®flR© ^*tsf ^r I 

(e) *tRw Wt TO*: <WHRil|v|, -*PI*TO ^o#f *fiw TO *#«t TO* TO 

TO i ^f ^ 4*? TO i 

9.1.2 (Bone, Cartilage ^ Joint) 

(Bone) 

^5f wl«t<P TO* fp’sfw ^f i i*lfi> OT3* "TO i ^t ^t ^0g7^t% 

’fm< ^ *fWT<T feK *W< Ito ’ft^s i -sn^TO TOJ ^f^m^pft ^TOt TO i <*T#fW 


^ft-^4-, '§l<R'5eH- @ri*f 










































































iJs8 JtHR'SaM 

Wt TRT MM 4M? 'oiljftcM "SlOtf *T1H Wt ^ MM I 

^ mi<ptim ^ ^or ^sito art*t ^ i wt Msor m*lj 4 *jPiw>$, «mMTjfi> 

~wm to «Pt to *fe? i wm, pfitfeaw, ^ mjmPwiohi 

RF»S| CTM f^Of ft»f?f I «l felt's £Tt?T 40-50 '5T 5 t *tlft MM I erlfi'B 'SffetMltq 40% 

&5f? <4M? 60% 'Oilers (?lM Mft^f %3I *lfta l ^Sjfe ^J F»b|fi|i *f®’ <whPl*lN 
^HN 2|Cill®t*1 I i£|^TM *lhlws 'Ol'Olw 'Slfeft’ ’"‘II'sIRm ^f*r ^?T I y oilc s il ^tM 
vai^fel) C < pIc.®1C j i 5«C®1<1 *tf?R'o s T <|Ij|*I, MT <3M\ ^CM 'SftMG lM| MTfatftM 

*tQ<iMM4 ^ r»t3ifvi«H ffe msesfh mot i 5j<iwiwn ^re»to mb i 

MTt WRI W MOT MMT <Tf Mtt ■*!% C’tHM MMT, ®1M R>l5lT>lH 

^gmt *ramr c#r mm i 

^Mlfe (Cartilage) 

's^Hlfe Mrf*M ^U®t ^ i i)*jM 'SK’Wfs fet^MTM i i£|f& wlw M'Tft' 

fm<£\ i 4M (Ml^OTt 4MM M CMW (MSB f4 *MwlM fetoim volt's f^s 

mm i ^ttfe <MmtN Mfgpr 4 m ^ MMto m*§ or<T^?n 

MfMt mI§* 1 f^Of *lf&o, M*f *J«1Ml %r l Gift's 'SR’MT vo^Hlpvf (MlC^ CSlttStflt^T *|M 
^ ^ fe3QHII>lfiJ otMlMH MM i MlfcOM MM CMlt Ml i 4t?MM M]t*I^T M 
MOT l to?T Mfe'GjTP^ Mt MM I ~*B '^'•llfe i4Mfi> '©•'$> ai*i CTlWM 

M«TT ftPf'a %?T *lfe<lR>'s MM, MM C^RmIs?*^ MOT l OtMs WW 

Mrf, vsf^?RM Mrt, %fM WW Optra *tft i 'fl||>llOwl OTC? 

MOIM WSf vs^-llpvt ^It^ (CMR MtW? 'f $ R1? vo^-tlN) I '5f c ttH 
'oiPM’ fM| ^TsM MM i 


t£|<p<j> 


MlW: '3|Pxf 'S \s^)|pM M*1J M^ 1 i 

(Bonejoint M Joint) 

M 'SC^oIRm 'SlPM ^RWTMMRM 'oiPM^R ^G®1 I 2|f^f& «|py|'»ll^ra‘ '0|p<t^c <! ll ifl<p<]<p^ 
^tf^tt^lM Ms! M*#t fet Mm, MOT ^MtOTt 

(Mm to» m^ m i ffl%u w»t£tw»t wi w i 



oSbr 






















































































*o)b- 


TjIFat 'G 




wiNciS “ilk* ^ W5T^?r I C<PlC*llf5 ilc^lw '0|»1VB > I 

^l^f, C*lCTlfl» WSr <F<It m, (JFH ^5 ^ ^ItM i 


^|3#C (Synovial Joint): 

'8|f*topqt > \s Tj# '5JtST 
RP|v» ^ <4^5# W 
'OlPxl^fa 5^R ^ *T*I*T 

'Sjfsfai vSrf^f fi|p|\S <£)W 6rfb«1 

•'iRcilI's^h Wf^^lT ^IT: 

vo^llP^o 'ally's ^fan*®, '>il3.c»ilfts*il Q i ^r 
(Synovial fluid) 'oifahfac^ 5 ^elM 
*N1* #l»lfc*tf> 

c^vs j&fi* «n^t <it ^it’t^f i «rf^rf^o >iRwiF»^h <pt «£r* «rt^© 

v5rf*?i^B Wt l£R^ VB'SSfPl'B ^TJ 'G 'Olfal^lfa -SVtol&Vtol <i>sl08 ^ ■»!% ^J?I ^ I 



#3f 9.02 


vojpvj^lf^ <ptH<P *KK.1<I I C^rSFT: 

(a) Rd®1 *oiFM , *iF^ (Fixed Joint): ^pvl^fa’jG'il 'sh^, ^sr^ffc *iI\bIc»iI *Jt?T «Tt, 

c*Hi <pwllu<p| y oiPvl J ifa i 

(b) ^ (Slightly movable Joint): ^ *IW 


«lt^T'G Hlvblblvbl <m& 

wr < 7 fw ^rt^T, «*w *ncr 

SWIG'S *flf?T I CSJ^pC®^ \o|pvl^i!^if | 

(c) *rn ^a^sN^i (Freely movable 
joint): «fl ^C®f *?5tF5\ 

^rftTTf *it?n 4 'aiPvl>iP<?r w ^r 

« M>li»<wPl, I >)I^WlRjilH 

C^«T <Jff *f|C?Ti 

(i) « «#sRfa (Ball & Socket 

Joint): ^®T 'G c<pli>*i J if'®U's 
t£Rsf^ T(m 'src^St (FlM W*t 



#31 9.03: ^®T 'Q c«p|i><! 4^? <p^stl 'aiP'tofa 




























































^ ^<|R'SsH 

*>lto liRH'elM TO CT=T ^tTOT, TO « TO tot TO*T 
to? Hl^lwl Wl? ^?Ti »S|fl» *£W *TO<T *H$Mlfo*lM I TO 

(ii) TOt ^ (Hinge Joint): TOT CW *rTO?T *I1||1W ^twm TO TO, 
C 5 ^ <p'$rl<i 'src^oT ^fac<P TOt TOT i (7PH: "^KTO "TOt, Wt^[ TO 4 

qrom <?r*rr m\ «*pr ctot to top ^rtot to i jh^s *ifowifeiiM 

vSH^H l 





c 


TO: ^ItW^tW to WTO TO fito TOT fi>to TO i 


9.2 C’lFf 

C'®ITO m<TO GSitoo RR>S| C’ifa (.etCI^. I «|'!>j*©tl c f W®t TO° wife TOM totop 
c*H ^toe* ^c*tPr to ^wioiRr to »iwtCTt wt^i c^ifr to c*itow 

*tto I C’ttow RR»»i *TOM "TO - TO^ i CW: 

• to-sitot, ^spm, i>toto TOr«t, wstfromr to «wu to to i 

• <p'Bqjh'ao«i?i TO^f o^N'olW otiss RPrv WRM *tfc«T TO' I 

• C*lto® Uto’lceri ^W3?T 'TO TOPTO '*tto %TO <imh TO i 

• tom ^QTim *toh to ^ ^hw<i *rtto tor to i 

• "spi^sf ■vojm, *itol<pilPiu to tor ‘5 5 r £t^f^ ^“Ito tost ^frot tor i 

9 . 2.1 y\i<w\ «c*ifto ^Iwr 

*ito<i ' 5 to ^r's c’to if i crss ffom toto *i&t to, to 
c'lf^sw i£i^; ■^ytcTO%TO 'ailo^li»i fc$f?T i dffE^s c*lf% c&$»r »rtro ^ i*r? f^Ttorom* 
to *rto c*if*r to wto to i TOto vBc««hi c^ito toj toictht 
wr cifi *rcfto m tor ^t*Ri mto tor c’tfa <$mr ftto ^r to#® m i ^ 
msxTO^r to stro^m rnitor ^ito ^r i ctot 


*o*tr 















































































*o)}r 


l^ot Sfpft»r 'G 1>TO 


TO, CTOT «TTO* TOf TO, CTOT WTO* ^TOfT fTO* tSifif, CTOT TOW f*TC& 

tor w ctot wro* stto wro wfw-^fei ctor i 

t£)<T>f5 SlRfH Rc.fl C’lf^fT <pl<4^P»J TO*lTf <Pfll TOT I <P^ <rNn C'»ll'STl fpfit's 5,0=1 .ftfe* 
C’lRt ^1'slw fPl'ST <ptfl t*lR =T S 1» "TO I <P^|5, <ll<p| <P fit's 5,t=1 5,c^J%T ijlfjfl 's|'a«i|fi <ll5,t- > 1 9 f 7 T 

piPr to to Upm c*ift RiRk to sttfe to i wr utaq « «ihhiw 
RSwfiit^fi fro ^rR?f i cTOtT fpfit's tot ^R ft’tft's 9»i«f<q»ifi> RtS, ^rsffc 
TO*T H'bTO Ij|$t»l>l ^Rff^s TO TO TO ^SIlTOlR* to (TIM TO 



SIR TO TOTOTO fTO 'TOT i 4 RTO TOtJiTO C‘ 9 lf*T f*tR=T TOT SHIR'S 


TO I TOtR (TO? Ajl$t'>i’t 3 T C’tf^R 3KW»||>1 TO? SR TOTTR RWT ^TtTOf ^5? 

fpfit's ^jR «|# i TOtTR tit^fi RRjsi C*lf*f fpl^t^fi ’ 5 TT S TOT Rfcsi TO®R ^PPleH TO> I 

9.2.2 u5*iv&*t (Tendon) 'Q Rf (Ligament) 

«drot cvoiviicw to ^#r cflPt TO®fT TOtf wtfta* TO* TOT toR to®?t to to 
TO% TOW TO*, TOT < 7 lfi> 4 * 1*1 M Rtfr ^st TO cTOtWfT TO?T t<pl^i >=1 TO i 
2TH5TO 1# W TO 1, ^ TO ’flow TO *T?*p TO i *1$ 
2tlTO* CSWT TOT I C5*T^T TO, C?^s \4H$TO (WTO t^T TO *lf&5 I 4 TO??R 
^sgrwt% ’TO w wiTOr x tw-2MHiR% ^btot to* i to tNTO to 


I (oitifpTO TOE 3 T^ 5 lffi> W <ill*«i ftsR'TO' I ^srff^fjT^TT 
(£)fPWI TOTOT 5 ,tfl 'OlIR^ (['sR ^>tfl 1 *SfRR 'S*' 5 >|f| W 'OulR'QwfR 



TO (rTO to?t tot 'aide's g#to to i toRgto Tt^*jr frRj tor dSroeTO w 

fWilRi, =lPi<PhlR TO TO, TO*t 'TO' i tiS*i\ist«m Rslf^TO’fRsf ’^^TO^TOsTO (R*t TO i 



#3f 9.04: TO ^T^T TOf TOrTO « jife*PPT OlPRT R’t%» %nT 2f*H^T 





















































































iJi.br 


44? dJHvbWH 4?C4NW 4*414 ^T4J d>H*W4 M$H4>|5) 4501^414 

fi>^J, C®tf*t 4lR>«i 41 «il(u5i «il<n<p 4lt4 C4f4lc<)l4 frsls ^»w i uS r i\!9 r i C4*l 1 *l® i 

'0|P S 4 41 C4f*t4 '8®l*il« CL>*iVdC«i'Sl 0&U 8 41 Rcv» 4l'G4t4 J l«h«ll '0|(. r i4 5 4*4, ®w wlwl'olw 4f4 

fiip® 414, '®i^T c®n^t *iic*t 4i i c*tf*t*F# c^iftsiit 5 ®- 4ff©i ■*& ^ 

4lt4 4?*j$ 4lc<P i C*tf*l ^fir 4lC4 y oih , 4 nlc r i, *lic r i 

4lAl4i 44° l>l' 5 fijt£44 (tensile strength) f44W <ilf«i<p £|R>mI 4 ’IfiS t'®lc.»i i 

Wit 4*14054 40«1 C4*m ^44 ijp, 
pv|FsW144* C4 4**i*?l foci) 'oipyf^csrf 

41 £4 4°4^ 41 (.4 s '©Iw* 'oipxl<i'4^t 
41 t^MlE*^ 4^T i 44? 

%©^5 4$ ^ 44t44 $«1lf>G4* ^ %4 
4t^» I <£(U5 ^v©<K.<fl 1*$lf^*4f*t4* v ®*^4 
^W«Pf «itC4*i 
f4f*tf> Rhj^ 

^ston 4t^i 4 ^ 14*114 4i 

C4?4* 45|MmtE4 WtH 4*4 i 4Z44 l^tf^limsst ^•m^«14'olM «PT i %TpS4* vo^jMl 
$<4lf>GH 4m C£flf^4 te fcoft i 4*Wt CW 41Htt4* 44SH4 4*&it4f4 41C4 41041 

44 s $'»l(.4 'qp4<r># 41 t»MI<.4*5 4^5E4* '=»ili5<.<P 4tt41 40® 44f4CT* C4M1414f4*l 4C4 

4^514*40® 41S4 44° ^hgJ'® 'Q faj.J'® ^4 411 


CF4S54 





fi>3f 9.05: a f^r4tcsp& 



4454J 44W 


^|er: ^<pfi5 4l'ol4 \3 <^4*14*41 



CS 5454 


4^4 



445f 







$o)ir 




































































9.3 C^t’t 

(a) ^1^8Z*ll«ilPi*i (Osteoporosis) 

mm mm, *#«m *far mj ^jmPuin ^ i *#sm 

^*m mj ^ foSlftw <WHl>l^|vi-^»f *110 i ^P 5 wllWlPl»l <*Rsfl» 4 j|*lPUllt>M 
mM'fltPlfc c^r*n i 

otf *05 « mt*mm ^ cmfl> i cmm otf *05 mm 
'&*m <pw*i, v ©lci3 e mftom c»iMl*lm (set-R^le, mfK ^lPi<p IB^vsw mi ^,«i mem) 
*l?r 4 cm*f mom W^W c^Pt 1 *JMI m®m ^<qr| ijt*m <pw*i t%°m <p|f?i<p *lfern <p^ 
mm, OTme 4 cm -^m m*m mw 1 mm Pm *nm ^itsfi^ta (sipsimm 
m$) 4 cm msm? mt*w mm «Pr ^ 1 

mtmt: cms *$m ot 1 mm ma mSPm <mc«t 4 <mrnfr ^ 1 mftom 

cmmtw ^qth *m ^P«m 4m <$f§ ms© mc^> 1 

*T*f >c t 

• erf*sI ^5 mi m, Ws sflC^, 

• c’lPm ■*t% w®mm, 

• f*tcW Pm Pc<p mm v ©i^©<i m, 

• voipyicv© mi '©i^!9<i m I 

cml^fir 

mm mmcrn mP*m *mt^? 4 cm Imfa mm m 1 cmc^m mftm wmim 
cot cmtcm c p r*it c^m m 1 mca^ rnrnm mims© cmm m cm^ wi cmtcm 
mfl*mm? c®m m 1 

gft^m 

• *tmtcm*f *05 « m 5 k>m fr#m 1200 W[sm (m fsfOTm fmtff*F© mj cmtcm *to«t) 
4jHPiiii4i w mm 1 

• *il»i(.'®hl 135 e ijmmtm ®m 505 ml 1 

• wit* mr, m^sf *nrn*mf§r, mm e mm mem 1 



























































##55R 


^OO 


• *itow ^R^f^rw i 

• <wMtoivi vq foSito *%* ^*«r ^tmj sj^t w i 

• toto <» w (*rfw $w>iviwj ^h» ^ 

^srtw fi>f%vi(.<ps *RR*f to ^w) i 

• 'Q #*(*]$ *fRt?T 5j^t ^ I 

(b) 9fc>ll&W ^t dcNn® (Rheumatoid Arthritis) 

*t^lto> 8WCSRT <l|v®MlW<t W ^V||lJcyv!> *>|tsf^to \ <ltl*<Ml 4 C?ItW 

^tepi*® ^ i aw aa^t cwro ca*nn W awr at wit ^siit to* at 

(rheumatic fever) 'srl'ol?) ^5RJ calWa ®W*I fjts *ttc^ (a& 'SRJta <av«y) i 
^jWa 2l<ph(.'i>i «i^lw fi>to?fla *Na>J i •3^'sri aj% ^ fsa stolwa ^sitolfaa 
^p«t ^®T'Q vsItH "F^ 6 ! ^WI'O^RSt'S 4<P$S<1R *|Ra I MWM ^WW 

£t^m fi>tolT I i£|^RJ Rc«W«b fi>toataR ?tfW Wf W ffiaWW aRT 

aa I ^*l<PlG*R C5W Caf*t <> f!^ I 

Wt 

• '0|Pv|«>iP«f at 'f’ftS gRt^ at aWt aa 

• -*|$ ata ata 

• 'OlP'^hfa 'limit's a 5 ^* aa 

• f?fl5 '^T ata l 

dl^4N 

ww caaia ^ caw *[cawja flatcar ala at i w toa ajawttFff to to^Bt 
aa i 

• Watto *ttola ^ «lft a^ WW to® sim i 

• a^HNaa 4 fficiR ^5*la ’taa aita (R^aT i 

• 'atoto HVblbvbl fa aHan ajtaR aRl i 

• vbt^iw?! aata*f w^aift caaat ^wanfl caaa 'Q afc? f&ton to 4 caiwa a^ 
cac^ atot ar^at ala i 



































































T^S\ gfPffa « '5®R 


*oi 


• fefww 1^?^© %ifw urn w i 

• ^ « #*|fl ^ sj^t ^ I 



(i]<p<p 


L 


^tW: (.'©Ns *l’SPtt“IT s f aifcllCPW #WlfaT, *TtWi^C c fa' ^1J ^RSt^; WI vo|(.^ 

"5^*11 ^f^«f5pr 'Q y oilafR^ J i <flRT <M*H «iyrqh <pw <ps i 



1. '3|1 5i 5i 7 rf^t I 


2. WlM ^tW W l 

3. C0*ivto*1 'Q t^lWC'S* *N^J ^ I 

4. >ll$WlfollM #*RT % 

5. ^Sjf^Sl VQ vs^'llpvl? '5TC«U ^ttssfol W I 


f)H|5fl<^ g£[ 

1. ^flfrflFllMilPiOT* '^'f <3 C®T*t i 

*SfK*. tffHfotoM- S*T-io*T C 3 £|t«r 





























1. 

Paf^TWa* < ^>lil 

*f. R. RRR 

2. UJ'I'BWl fi>^J 3.GK?,- 

i. RM R?# 'Q 

ii. ^P*fW 'S ^5?rf«^o 

iii. e 

Pfc 5 iT Ca*tRfi> Rffo? 

R>. i 'G ii *f. i « iii 

’t. ii 'Q iii R. i, ii 'Q iii 

\a«*H«pfi> ’ft® 3 « 4 RS SlWtR RW I 

60 W?RT C^sfef ^-*HORT WRJ C5RR R>tW *|ttaR Rt I f&f^RR 5 <10*1 GSR 

v»m Rfter ^jmPwigm toict ^PtertiMiPw caw w i 

3. R%it crRcrr catFta c*tRfi>? 

R». ■'SlpRR ^5 cat® Rt'STTf R. ^f*8f RT^TTf 

«t. casTO RWT RRt R. C*lf*H$ «rw 

4. Rf^Rt CRRCRR ^5® C^tRfE* 2 |I^»wIc*R ^ttR RC^— 

i. RtWW^p RtRfR RT'SRt 

ii. #RR *tf^t<T RRt 

iii. feUlfvM ^ RtRJ R*R Rt'QRT 

Fk&s w»hJ» Rf$^? 

i 'Q ii R. i 'Q iii 

R. ii 'Q iii R. i, ii 'Q iii 
































TjIFot 'S 


^ovD 



1. 12 w *^HFP§t «*res ^®r fitful ^t to^ +i 4 +pm 

«iw4i5i to c^rr^rt i <fr#fa c>r chI^icv* to <to& to *tto 

, a)to *n* i 

■#? 

< c’fc^o ■# tol?r? 

*t. Wmt 'o)i’q|voJ2fT^5‘ w*# vmm <p , ®ris wr ^ c^r? ^injt ^ i 

RRv*n 4i<^wH5 wp® w tow w i 



<f. cB^r#? 

«i. ^toc 9 iiwiPi>i c^wm? 

n. to CPfC^ x w*tfi><T cto^ ^ 1 %^ c^r? 

^ijf^i 

^f. f&C5 X'SY ^R'a <p|«T<ga^ '#51^ ^fwf 

^TspMW ^Ri<pI tosW W i 


j» 

■a 

0 

-V 


































(co-ordination) 



CT*T 


bj|R, 9*ill R&sl 'oiRnN'olw d*iv* 14 ^|er»jc«nl «m<iM dc*i < hp \ 

m «Plet*tCfll4 TOJ (co-ordination) 'Bps? s ® $$$*$ fa*1 fifa l3 J *l1« M 'llC*l4 
'STC«tr ■»i»i*r 5 i ^ «HWT «Rmh 'orqhelfa» i ®l fff*i 

opr: mw, \ai«ffaiw, ^Pr, to 

-H51n^’ll« fait* *Fff *T¥ *1* I ^ilww^G C®^ f*fw «plws *WT 

WH *wjc^ i \SiteH ffpsrat* ^=ff •fllto®’*! ^ ^uwlvw -»i»iif«n *®ft *1* i 


<5 'oi^jlw 'Sfan 'Q *ih^o'tw,n 'K 1 l(u’« RFon •'1*1*151 43*511 '1*Ht^'Olk B llo , ll ^*5il ^.cao^i 

















*o*lr 




$s><t 





• *i*nm srf^rr^rf^ut ^ft^i 

• 2 tT%r W 1 Jgrf^gt ^jNjt ^ 5^0 «|t^ I 

• ijl^WW £WT WWVJW ^*tW ^IHJT *\m i 

• ^lt*irt?r 6 t I*iv3s<.*i*i *1$«T *0 <Pl'Sr ^JKtf ^xs *ft^ i 

• sjfeftiil ^JWJT ^vs ’fm I 

• «iic<i , t ' 3 ^i 8 i , i sili»iii "^jt^irr <p<u.'s i 

• ^t ^C^IOS^ £f*1t*T ^Sr ^Jt^llt <MC^ *ll^<1 I 

• erww ^sif^sm ^ csn?? ^ 

*#Tt <P30S I 

• c^tc^o <M?l c f 'Q ®i**t iC t <p<ic^ *II*m i 

• Myl(.<P 'olwPta <P<1^I*I 'Q £tf^C?ltC*Rr ^*tt?T <l' , f r ll <P<1C'0 9 tt^ I 

• i*n>«wRfc wut?r wt, «sff^m ^fat w *n?w i 

• 4ltf*0l ^\m « Wl^JaWW gfoR ’im i 

• ^cvih^Rxo -“tiftw wot <m ^?iffo ’im i 

• C*tF$fa/Pm«ii3 'oi«p*i '©Nh* 'Q 'sjtW £Fsfa »M(.<p »ici>'o»i'ol 

•^R> apse's i 

• *|!^s«9 vsl^ 'Q Titw *pfo<M 8|«R qtbvaH ^ i 


















































##5Sft 


10.1 ’raw 

811% TOt feftvnl 4TOtFt Sff^to© ^Iff© 

«ttw i ^ ^sr^Fit 'srtwT Twtffcs ?$, (£i toc^ #^?r ftm 

■*lt%^% (co-ordination) i «fl W? ^T sttTOT 

fif% 441&I4 'flHMR*'©l (7t^ft CFBTI 

<*rc*fl> ^cim %h*im ?ro?rTO?rra«pij caw <%hmm <?fr ^miw, 

'Q R<pM, ^ft?R, ^PT ^©t<F«lt ^ajlft <£1^# ^spf ftoi csiot i t£|^ 

■^tCSf 'aih^l'QTIt WRt^Sfto Wf? 'SJffst I 

v&lvklS 4^? &«1«1 J 13, RR»S| TO*|M '©l'©J*« ^«T <£|^v oe-Hh I ^©t 

<£) TO ' 0 |'S 3 *« ^*|'S<h's|<.<l tol<l CSJCT ^f, i£T^fi> TOf <.<p|(.*lM<.<]R 
<Pl'S?C<P ^t*ff Sffl 5 ? TOT *Tf l «T^-C^lf& fa'OW* 'SflWI <4'5R ^ '©if'sr© «>(.<J(.^ I 


10.1.1 *ftd 5 mwM 


CT teFT «l>lUlfa<l> Wf %*fo TO ^ 1%W, toll ^ 

^sjifw to tor«t to, top m&i to \ ^sfor ww ^dJi^wn 


(Phytohormones) ^®Tt ^ i 
substances) R.&’iw'S ^^Ijlf^s <p«u.?»i i '3jfsft>f?'*t Rwl^kis ^c®, CT sWiift<p <i^f5 C<fTO 
i£P? CTO 5 TO ^jW®t CTO CTO<$C®^ <Pl4i<iPl 


<pw, wJIr (Hormone) i vSlvscm c<p|^ <psc® *TO i <£nif 

(3TOI ^]R5«<w ^ ^TO TO 'Sl'kis Rfoq TOf 'TO' i CWT: 

vtfWt (Auxin), fttMMpM (Gibberellin), *lftd>l4l$RH (Cytokinin), ^Iil<li>lf>l4 <£lto 
(Abscisic acid), ^lt®R (Ethylene) i 


vSliiRF© ^mI*i ^I'bl'S vStvsci TO'Q f<p% ^wH smic^, *jlcn^ ^(Nlhl <p^I ^t - RI^ <p?il 
*jl^R i *t^5c e ici3'!> (Postulated hormones) i <^rat Sf^iPP® "spl 

« W& W&H R^tc*f nm w I eHR* TOT (Florigen) «£R? >el4iPlH 

(Vemalin) 2ftfH i <1?^ <P?il ^f, (4plRc®t*i “'tFsRl ^?I <£)^ '®i ’IST^PT Plhl’oR'® 
*feq$»rc* ^©f^© TO i ^ OT<IT % tfrlRoflH <?Fto Trf^PlJ 

to i to ■sFtot^csn^it ^ppt^ ^r^rwi w ^rr i 


o$br 












































































to ?? 


^o<{ 


(a) 

TO? TO? «HR*H ?TO?i ?tFF CW? (Kogl) TO* ?JtFH 

(Haagen Snit) TO?v®lc® ^|f%R TO ?*FH i TO? WH®$H ^%Fr? 

(Coleoptiles) fe*l? TOI^ TOT? ?*FH i TO ?llPlt ^NM TOf?W TO, TO 

toi^ ^.ft? Ptc<p c%?> ?t? i to? 'ai*^^>iw ^ivto|N»ic.<i ^F*r *n? i fi«8i*i)?i 
'TOjft l»iFi>'o ?? c? ^i*toI«A TO®tFt «nPv|® i*r^ ??p? TOtoPPp 

*tTO TO TOJ Wft 1 *Jr #i ^srfTO WTO i^WH 1 ^%T TOW TOT ?pT TO ?WFT ^*T 
TOtl? TO* TOtPf TORT ?IC? *t®T TO ?? 1 ^1%?CTO? «lft|Wil *tf?TOT iTO^TO TO 1 

^ifeiw^ TOtc? to* TO %?1 ? W? c?c® m 1 %f% ?w fcvlWFre to ^ 


(b) ftauPM: 

?tP? TOtf? (Bakanae) C?tFt? #W<1 TO* TOP? WF ?t TOWCTO ^Fs^fa Wft ?1 

^aTO PTO to* top? ter? ?T?t?Tto TOf trotf 5 ^ to, 'Jim sfTO toto 'iiFs^PH to 
TO 1 *tTOft foWMpM 1 *tfTOt**t %PC#R ^1%P? TO fPT TO, TO TOtt^, 
%5M3T *fPI? ?ffi|3 TOSprs iflfij (TO ?T? 1 tfRT 2 f®TP SFkis *tTOWPTt frTOj CTO 
?ra, ?t? toft $%? to®? ^iF^fa wft 1 4 ^?w waft $F§f toph stpw topt 
vSFsifa '0|*ijl*u ?T?t? c T ^Fg? PtCTO ^srfTO TO TO TO 1 f? wliftt'®, %®t? ^TOWI? frNj 
TOF© TO* ^CTOTO TO WtfWlf?®t ?Pp 1 

(c) ?l$ci5l4l$PH: 

w^cSitopim ?r wit 5 # to, to to* to?? wf?c® wtot to i cwpt 

CWPT $Fgp? ^PTQ 4Ff? WTOf m 1 TOt? c l®tC? <flfl» f?f®? TOO? *tf^P? TO? ^ 
TO CTO fTOtWWTF ^Tf’Fs TO? 1 #5f CTO^f%, TOW? fTOP*t?TTO, %f TO* TOW? 
^©t?WT ®W?TOt 'Q WTO 5 ! Irof^TOTOT 4 ^wh ^fo<p| TO? TO? 1 CTO tWolWP? TO? 
TOPlP? SlTO? CTO?? ?fefctW$Pf?? I 


(d)^Wt^R: 

4 AHWHlU ’U1%T Wfi «flt^ TO TOTF5 WTOI TO?i dft WH? TO, f?. ^5f, 
TOT ^?? ^PT8 CTOt ?t? 1 rRPi»i ■%? (3?? "^PT? ^5t?WT ®W ?^C?, TOT TO^? TO®? 
■^fw ?t^C? TOT TOP* TOT TO^ WTOJ TO?, TO TO ^f^? ^TO ?TO 1 rRPi»i TOT, TO 
TO* TOTO ?IC? *WT 'WlR'* TO 1 ^fTO ^TO? TO ’TTTO^Q 
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##55|R 


« torj tooth rttorcr ^r tori i wifRf#* TO® 
(iaa) #p to rrcrr ^iIsicto toicr rTOtiicto <i>i#i 9 ®i tot i to r^mr Rtw 

(Callus) <TO RRCRR 'oif#1«i's C^lR^cwis TO TO5 WTO RRR TO i y oiI^«i SfCRTR <K3 

toir CRtro R«ifa'© RTO to i ^l'stl)»i tfr ^toTIrcr 'oif^*i ® fewcTOw* <imk *«ic*. i 

(Growth): 

vStvscn^i RR»fi TOT R^I</TO cwr ^lc«nl to* t§R3®Tr £|®IH rr#r i to tot Rfcsi HECTOR 
*N®r TOjcr fifar tor r^r toir to i 'siIcrh ^Rfcifro® hto® 

^srfTO TOOTH fifiFR To RtR TOT TOPFtCRR fRCR «lfe|CTO TO RtC®1 fa^CTO TO, 

'eiiwin fro rhr ^rfro totrto fro tot rtr, tot o#cr ^r «Pr to to* ^RtcRifw 
®r*c*tR Rjtro to, rtost^ torir fro crcr ^*r to \ 

^#R RT ^TOtCTO TOT**t ®rf®TOJR fc^HRT ®T^®R RRTC® TO i TOR ^ifTOH $RRfa 
(Geoperception) TOT i ®#RRC?tR 'TOT CRlCRR ^TOH*)CRT fRC5R fRCR ^IhhsR's TO i 

torr TOT TO *trfR cricrr jsftfter i to tot ^F»to%t to wit to i 

TORR ^figCRR TO fTO? frtCTO $*tR ^5#R fR#%T i CRHR TOHfRRR TO# 

C^fRCRR ^1%R i %R 'o«lc«il<p lifRH SRci “TO ^>TOCR <TJNI® HI# i SRui iRlCRf-isi’RRtCRR 
(£) ^R TO 5 RRCRR lsrR<p Rfis (biological clock)-TO SiItoH i 

iRtCRT-ispRRlCRR TOTO $*|R f®f% TOT ‘‘fRRlft SRnw f®R ®tCR R*RT TO: 

(a) C^tI>fRCRH valvsi (Short Day Plant): ^pTO(/i fr#R ’tC® 8-12 R*5t 'oilc.«il £l(.iilet«i i 
CRHR: TORf^T, ®tfRRT I 

(b) R®fRCRR ^SR (Long Day Plant): <fTOR fr#R TO 12-16 R*ST TOT TORTWR i 
CTOR: CR$R, f%St i 

(c) v rI<.«'iIr 1#CTO 'Sl'si (Day Neutral Plant): TO^^T fRCRR v rI(.«iI CRlMl £i®tR CTOT 
RT i CRRR: TO, ^l^T i 

^ 4R? TO^T ^t^TlR TOT W ^Rv ^TOJR« £NR RTO' CTO CTO 
^ITOr %TC^ H»J TOR TO TO TOR fR RtRC^ TOT 4fTO TOT I ^TO 

TOTRR RTWT ^iTOR fR TOT TOR 2lO»illC4 TONteRR (Vernalization) 

TO I tTOf%T TOR RCRC^R CR ^%CRR ^]R3c'® ^TOtR TOtR RC® i %TO TO TOTOTO 
RTTOR fR TOC® R^ Ci# TO i %f CRTRCTO ^ 2° CRRTtoTR-5 0 CRRTtoTR ^R3®T 






























































































rrrr 


*oS> 


steam rr^ ss^f Rtfc i 

r»i&s& cs\m Grtes *m, aiont, ^fo<K w 4 rrctr ^Hr* ^%rr ^rcr* 
r*cri ^fipr ^©m*ii<ilRfilR fRfw ^icw rcrjrrrrr^r i 

WR (Movement): 

tsfipf 'Ol'ijhj #CRR RffoT alyl's •spaivsh'P^' I 4WRJ '0|'OJ*®51 c f Rt RfR-^rMR* CR 

^?HrT ^jR> R>SR, ^5tR wr V»tVBW "5515? RE& I WtM WR ^f®WtE5R ^Sff^s «||R|R 
FR ^5J*®fH 4R? ’ttfR’Ilf^F 8fatER RCR RtER* I WR tR'»l(.<R C^lR* Rt CRR ^$T 

c<plcil Rt c<pIc»iI £Mrc<pr <pIrcH Rt& Rlc<p i 

telvsi t>«i^<.<p sfRtR'a •j'olc’t '5t’t RRt RtR, RlRfstR* WR (Movement of locomotion) >£)R^ 
RRWR (Movement of curvature) i 'Sl's | w(*s (.<plc,*il Wt RRR RlRt^'oltR £|«iI'st(. , i*i 
volPlw <£)R> ^RR CRW 'Ollj ^RtCR R5JR <PW v»Ic<P >l|V|fsR> "WR <K.®1 I CRRR, %i£|l<P i£|Rv 
GS|f*tR CRtRSRR c<pIw (Gametes) l^sRt ^cHlw— ^ RRRR WR CR^It RlR i 'sRt^l 

<5j|<r>ct»f^^l ifiR? fc»IRM, CRRR: 

Volvox, Chlamydomonas 'Q ^IRITjR 
£*lRfaT ^ RRRRWRCRRtRlR l'SRtfRC^ 

Rite alR* ^5121% fcfof 4R* *RR 
CRCT 5 R*U ’RtR WitWf RRffa *ltR Rt I 
<£|R“ ^RR •iRI'olM CRC<P RlR I 

4 RRRR WRW WWR RtRI RSftSSR 
'0|lc.«ll<pa)^t WR, ^RR ^pRRStR^ft WR, 

^srt<pf wto dte rri ^ojtfR 

RR^WRR ^RtRRRl RlRfstR* "WR 4R? 

RR^WR '0||R|R HHI RRRR RRI ^slR RRJ 
<Pti>l$f*tR> WR ^E^RRf’lJ I 

r*cS|^R<p WR Rt *PCiJlAjPletR (Phototropic movement or phototropism): 
RsC&lSPtRy WR 4R* RRRR RR5WRI $%RR RR© 4R? RtRT-£fflMtR RRTO alCTlR te 
WR RE& <£|R* ^pfR WR RRRRR RflWlR fR*t%» f^tR ^, rHISSR ^iRTtR ftR FHW 
Risrl^'o R 5 tSl3af*t'5R 4R° ^RR 'oiIorR &«11C<P RMI 



fwi 10.01: ^IWtR RlRtR £tf% RfiSf SjRtR 


^T-^, isflT-io'sr GSlfa 
































































































'SNR'Mh 



4<P<P TOf 


— 

R^tW : WRHtR Srrr; < 4 R# CTO ^ R’TO •Newt RR 4 <R slt«© 

RRlRR te*MMR RR i 


>v 

J 



<4<P^ 


/-\ 

'oi«3jRvs c^tRt %®r Rk!c*u ^crr ^®r *tffa»t rr 'Q stt*® 

^m*r rr i 


10.2 s|t% 5OTI St^RIt 
«K*HI«l sfsK 

8ii% »% rto to <tom rrt st^if^® rf© toi $toiwr r*to 

8# TO TOVll*f Hvblbvbl Rt TOTOR ’ifRR'sR R*CR RtC^ I R*r05 fTO R'SslMR 
RRjsi '"tMR 8t£R TOR'tt i TOt RRCRR ilfaiH 2ff*R CRCR> ^rgrH t^o^o "5R i ilPi^h 
alfalfljFIt TO* TOTO tRWt TO l TOtR ^©W HlPlIH #«IR TOVlM t TOI 
c<p|c*il ^lWf ?,<iwhw rIr TONMlR SffsR RRt RR, '©l^c®! r|Ir<P'»Ig<i WH 2jR<p CTOIlR, 
<P'©*^ c t TO RRGR, CRf& CRRRR RJR*Rt*lR> tRRTO R>CRR, ijl^'Bflq'8 cTOr RIR^RlTTOR RtfaT 

*rwiwr to %*w to i 1w hi^tor ffiro <*r* rtor $*ir rcto 
^K omiR siro \ 

giro *« %r, rr wrfit; #f vBm'W *wtf i tro *h«'3I*im <?Nt cto *r wih 
^sr> rr, tor toj Rc^fi^'s rto i <rwm ^ v*f ’tfRRtc’t from from 
■*lttl^% TO Rl *N^ »|*MM fRRTO TO I *SRir toSR Rf fRFTOR* %RCR CRTO 
4R* IrI^R fi>TO RStR fro®! TO I RJ%R TOR*t, RTO 4R? ^5TtCRRg|R B tTO 
^SRR'S RRCRtCRR 8|TO I ^^[CRt ?TCSR TOJCR TORtfl^ TO CTO 5 CTOR 


*o)1r 



















































































c^iwi cro ?t 'aiHw ^Tf*i® ?*t? i <$m<ic<p ?«tptt ?>*fPTT siTOl»k *j® 

(Chemical messenger) R.otw'Q 'oiRjf^v© ?mf m? i 

$<ipm ?tffros to?? topt *tht £tt% w wl? to i f^Hsr tot? o*k pm 
?tptj? pipf ?mra tot? <m (07 *i?pt? *<icto ks^j® to, to® ctoivm ?c*r i 4? 
^t? f®»? to to to $*pt ?t? TO to ?t?t? tro tot i (3 

TOFt f^Hstpr? to toe®t to*© pkttoti to ctom crom krof 

TO TO Pt?, ?T ?1®tPT ^PT TOT, TO? TO FH^I TO TO TO ?t I PFtPTt 

PFtPlT *t®»t CTOlTO fe TO mst^Tlf®? ?F%® C*tC® TO i PT?t TO PFtPTt PFtPTt 
TOt ?1®tPT CTOlTO f^® TOPT 2-4 fowlfllBH ij? (TO TO TOit?T TO 5 ^ TO i C®l??t 
TO^®t CTOlTO TOTO TOT CTOf *flM? ftsf? TOt?T TOf I 4 TOf®C® CTOfaPT? 

TOC«f TO 5 ^ TO TO’^lft CTO "TO TOT Tops TOTOTTOi ^TOft CTO TOPT 
4 TOf®fi>^ ’toW'ffi 

qlsR<p 

^Mt, TBfctTO, TOT TO, fkst TO CTO-TO TO, *|PM>mi ^®Jlf? TO? TO? TO PRS? 
k®? to to <?m i «a TO^cTO 5 ^iw *iQbhHi to® to1t> to?? toto 

SitTO? i TOTO TO* TOTOs^i t?Pf PtC5? TOf *l9oh*il, k?TO TO* TO?? ?>C? i 
c? ®cro topij 2ft% $psto? to fro sn^tro *rf?PTP»t? to to¥ to to, prm? 
k®? TOt? TOJ TOTOt TO, TO? TOi TOT TO? -*ftft?^? TO ffi?TO TO, 
®tC®§; *il^s«i ?PT i TOtPT? TOT '*tftC5? Rfosi ?TO? 1®®? ^?*?m®T TOT? TOJ TO 5 TO 5 
CTO? TORT TO? TOT (Co-ordination) TO® ^? i (TO? k®? TOT? TOT? TO? 

topt? to tffsm top® ^fwt Tot to i 

totpt? pm ®pt < if?TTOt? ^kro tot wtron? tot i <to? ?i^m? tott ?tk® 

*lftc<H TO? (TO? 1®®? TOTt ^T^sfH "iflm i ?rfTO < lfTOP c f? ^tfH?> TOft TOTt, 
TO, TOT 4?? TO4— ^tFTT TOIPT? C5N, TO, ?I^, k^T 4?? TO 5 ? ®TOf®?tfT 
^#TO ®TTTO i TOT? TOJ 5 ®^^ ’ifTOP't? ^tTO TOTT ®M, ®f*f ^?? fTO? ?ITOf?^ 
?^51 ^?t top®!)^ ®ro»t? cro^ft sftp® ^tTO? ?jc? i ^ *r?pm 
'oi^Fs k?[?t CTO^ft TO^® ®ls?*rl TO? i ^ ®I®?T ^Psw c^ffc^, ?f^s^fTOt I ®t?C? 

TOTOtfT (?T CTtfcj^D 4? TOM C^lk k??T slklC® ?l®t ®fTTO ^ CTOTt TO TO® 


TOftI TO? i 









































































































10.3 

^TPIJ ' 3 TST^TT ^E?T, (Ftt^ '33*T 

i*Rs G1C$^ ^f(\5t ftcil *lRw(.“ln ^TfC^f <PW I 

*ikt> R'ljh ^G<P C't'QUT ^C®ll: 


T13J5S 


c<p^a1ii ~jl^os 


ai"«)ii ~jl^'sa 


fiitAsit, ^ ( ^«ifD<t>r- ^r 




4«in>^r 


W 


PiHjit^lfD^p 

Tif, 


’uraiPiHji^n;^ 


10.3.1 weita Ktf^W (Central nervous system) 

■#w 4 <r cs^m (^r > 13 * 141 * 5 ) fer *ji^©*i «iffo i ^wiiu^in to 
^ srfw «TOl 


^5^ (Brain) 

33*14!^ C4#?f ^©CSRT OT ^5 Wf 4Mlfl>4H TO WSfH W, 

^5f I Tri^y *|ftbM4 I falfli ^SK*t f^- WlP®* 

^■dMP'o’kp i 

(a) (Forebrain Prosencephalon) 

' 5 T 5 j^l*S < *p ^t ^GbGil ^5 Wt I (.^ll^^l^C^P ^^(P'S*«P'Q <^«ll ^GiJ ^llw 

willow wk >a ^r wr ^ l^o® i # *for «?f 4 

f^5% >mcl> i i4gis G>ifa$h (.^f»iP«i»fih (Cerbral hemisphere) ^®Tt ^ i 'Q ^Tsi 

«I>II^MIlMil TO *ik «im^8 4 wr 4^6^ faff «TO, ^1* 

4jit®ii>iin i ^ c»iQai*T wPll^rtiW cto*t '®t i r w*t ^ tbh cro^ <rt^ 






































































*o)1r 


wiot fiwt i Attorn ojS c^rr i 4fi> wmhmpi riw *Rt 

to SltCT I wftdlOM «I$M« *»C?R ^ l ^£D% ^>PR*tt RfcilWH 
R«J «llS« i iRT i ^ ^clTcs!|?i •TfST csf »i)ll5N (Gray matter) Rf ^RT ’Rtsf i 

'®r 9 l'fiRc<p, o»ifiralc*Ki 5 tf$'» ^ i^PR RSsicfHi Wf$R Rmj, *lt RtR ^Ic^Pi*h 
(mayalin) WR^t Wt^o i '»1^ c*iR^I°i <pclTc^|<i ? 1'Slw Rffl RRSR Rt 
VillSR (White matter) i 

PltwR^lt SfCsW W»t <RC¥ *||^\0|©il SRC'tR 4R5 £fa»R> ^5TC*t ^l^'olvbll CSt^R S»vo* 

(<m i R*j3pR win $us& <?tw « ^i^Fs<i &m ^pit wfiwi»i i 4fi> wMtM tor, 

t&'O'il, 'MM, ^Fs, <ll<Ml$ 'Q ^ffe<p C*lf*t?T <p|if<P 5 il' 5 t R?i«i e t <PM i £<>M Stf^ 

^w<i Rl\5l Rw, (Pf Ri^hs SRC^ ^liivol l *n»«i £|I^R ^C*1J ^T5j*(Rs(.^P5i 

R<i^R RRtfw wnft <*rr wkst toto i 



(b) (Midbrain Rt Mesencephalon) 

< f5K jiPowh $*krr w*r RjRt r*urR»*i> i 4fi> wf « *w^ viFtow tost i 
■sRhRsw* to?T «nR<te «H^R> ^?C*tR RtR *RR (Pons) i <4fi> C'>ito«iR 'Q cue'll 
*sm r wt *Rm r^ i Rto c<#tR r^ssr rrrrrtrr « wu rsrt 

’sRjrRswr R>1W i R*fa « StRt'tR C^tSTQ *«l«. ^)»lpsw<l sjij^jxf ^R<p| I 

(c) Ht>K»iR®^> (Hindbrain Rt Rhombencephalon) 

4fi> c>iRt<H*i, *ppt 'Q csrgsit ^rprriSt to i 











































































(i) (Cerebellum): *tTO?T 
vor#?ivo sKsK*ifi> <?rf^iTO i 

TO*t 1^5$ l <ll$M« fep «pw TO?^ 

ms l«'oc<w <?^s to* i CT^pmPr c<ito 
c»ift?r t*i*t ftwt, *im, Giro «wu 

to, wl^iwi ms »ii*mwh tos? c’lfatcro 
^»l4taPi f^fw^ i 

(ii) *l i PT (Pons): w^il m^TS’tlTjT ms 

TOi’TOr ’To 'oi^Pv^s i m*t^ ^tf*r ^rsiww 

fcsftl 

(iii) c^°il m^fS’ttljt (Medulla Oblongata): 

>HCt>W f^TO TOI m >I|V|TO 

9 H*1, ^ 9 |Q'»|(.' > t?' 


CTtij CSfftSt <pw|R5<p ?ft^3' (Cranial nerves) 
TOJ CT^lt TOTOlft (TO* TO om$ TOlfi><!> ^Tl 
^r i iSRT TQl TO »1TO*TO, ^Pf®, 

TO^T ^5Jt% f^ TO? ftTO TOT i TOJ^T 

to ms «mw wt ®<£< ^iw?f 

©rf^\s i 



f^3J 10.03: ail^WI •fll^'o«q 


»ipvs*«p csj^j t<i<i wt ^iwi c^i^i <pwif5<p i)i^ ■mt, 

TO, ^W^RT, iTOT, (^N, TO, TO W?T 1^5 l ^tf^Ont *TSTOt, <TO?T 

^TOtfer sTffmi 


C5J^^ (Spinal cord) 

c^^'ssj t^l5,C*i 'onfal's C^pTTOH "TOtTO (Foramen magnum) *tiTO C^iW 

<pf^WC“1^ ^(.*1^1 *14*® t^o i CTfa«5 ^t ^*t® CS^pC^ <p (.*1^91*1 Iwsms 
TJstfw TO*i 

WW*Spo (TO TOftfms s jm TO^f <TO* i "TO 4TO «r 5 TO aiRoc^ t^* i 
<TO TO$f SltW TO %TO TOF TO^f l ^ TOl^TO TO^®) Wfsi'a^ 


$0^ 











































































o)1r 




31 CSf|v&t ?[t^ (Spinal nerves) i ^5, *l®Tf, 'Q 

*IIg?js i %|!^ fad d^fa>*i i 

* 0^*11 (Nervous tissue) 

ct ^rr 7 f\c<i'i r i <pw ^»r 'sjfajtd 

«iyil«i df^£WT <pw, o’lSfc fll^n> J 33 ^T ^l'H^p«il i i|l^c<ph ^T faS<jc«i?i 

5|W *fos i fa&<W$ *|I^s«M dfo W i 

£tf^ ton ijfi> Wf to *fos— M»HUt*, d^ sNw WI 

(a) Ctom (Cell body): SlIertoWCsH, *ltor?lto ^ fafcfoill>l to df&s RvBnwil 

editor, fcn*i*n, wt wr whuha to dflffoi dto diWsflto 

^tot^BT, "ifcwlwtK *Pf, j|I§m>I wm, ^sprcdj tor W i 

(b) ddto «rc*t: wiw <to* dHt-ddttol; smto tot i sNw wf ^ 


*1?^: 


(i) G 5 =^=T (Dendron): C^toC^ 




^iwa MHfc&fc tot i d^fi> RvBnw 
^RdJt ^pj CSlW '"Fs'lto dW ^SJ'a i 


C®5^TTOTl Cv5^ CdW CT ’W CTO** 


(ii) «Ul$M (Axon): CSlW ^ 


'SdR 




tevto wr ®rat w< 0 <[ m wrwr« d? 


wnto *n«*it ^simdto tororat 


^Wi fa$fat«1dl dd? «|j|<|Wd ’ 5 f*0^ot 


W?T dtofa d^fi> *5?T toJ i dW ^2? 


■tof®R (Myelin) TOT i «Ul-J|M« C*Td dffl 


^oto SuflHiw to« tot ^rt?r, dd? dt 


Ito 10.04: d^ft 


i>l<il>i*il s i’tjPlt fat*i faiMjId^T dfaw 'oi»v 


R®dwn oh^$u 3 csm tot to i 






























































































##S3tS? 


R®Rw>ii 'oiRfte>si W?s 

^9 iflfij ?tfSffa e 1'0 Rfw?S| 

«I ^ Rfi^sJ R\SRwv||« 

«ul’Sicni sTsj^ ?r«?»K Tqtfci i£|^ 

(Node of Ranvier) •Tt^ST ’iRB's i 

wtwre ^5 wtwpit 

(Axolema) ^t«i i 

i£Rsfi> R&<1M<] WH^RE ?PlP# 

^Jj$ «llC<P I *pl<H TOlPWlM* 

PlMJl’PT (Synapse) i 

«R^o ijR RvSscis ^P*Pf 

PlMJl^Pf i 'oijl’Sii i5l*ftih BmjMc^ "W R«J 'sR> , s, (Electro chemical) ’Nf'oc'o 

*|I^ 'oi'S'il st^lt^o ^ i Piul*lpr RSwiRS^iN «il>i<p vo*i®i ‘ s i*Tpf ^llc<p i c^lc*il RvSsc'i* 
w Res ^[ vslvtoii shiR® ^cs RpdPPt ftv5*ci ^rPf i ^Pfte <£rs R\as 

R(.S 3j1?[ S^^Plt ^t ?|1?[ 'oil'll m<l>Rc<P *|R<1 |Rv 3 ^ i ^Poc**p £fls RRrh 

R^?h ssts stRR R^<h csiw *pt RSschs « Rrcjm ^tsctpi 



cw^ 



*o)br 

































































<pw i 


WH ^tw <^T Wt I «l^s«l§l ^t *rcw% $n^ W C9fw c^jfa 
ijl^vsc^ 4<R C5fli5?T «|*HI$) <3^1 fflW Wf $^t*Rt C2t<H 

TOI 



iSRsfi* W %ir c®w<t ^?r C&W ^sm^TT ot*t i »w ^ ot*, ^TtM < 3 TO *ra*r w 
C5ft*fa ^tut C^ C’H I C^T 4' 5 PT f&ti? *mi ^tH^S#® ®|\bll C^fiNt C^ *Jp®W 
C^lcsi <£T?r Rwd ^qI<pIs ^T C*1MM»Wl C*lf*t ^R^Id® ^ i Wf CFtC*fa ^sM C^f5 

^ ^ i '3ii<pP»i<p\si<j ^?1|i?i g|f%%?it '^'qtih wr ^wik cpn ^ 

W\ i 


sjRi^vS) t^t (Reflex action) 

aifa^t Hrit w® ®iM>fa<M t£i^ ®t<r ^t^«t *4*rcft*i ai W«lw «Wfer i ^ 

^ ^T«f?T ^fc® 5 1^I *1^5^ ®itosl ^S ^l®fi> ^rt*Ht? ^IH 

*rf*w fit, 4 fi> ert^^ ^r i « ^ft^rs gtf^rat &*ilw> ^wt wt® *ttfi 

^tt i si1®<i®l %Trf 'sfi® ^rh® fits fis%® ^P®^ fits ss i ®r$fte tsss ^nHsts 

Slf^l^ill ^P's , «p fits «Tf ^.ts ^j^l<p|S5 fits fisfil® "^S, ®lt<P £il®<i®l fi>s! st«l I 

®i>iv®<tfi>iM esprit : *fsis to ^5 ^Ucn ^#ft*stts w ^t'ssi* 

2|f®<l®l &slfi <4®ttS SjWlt S>ST SlS: 

^ <£l>|s •Jiaiil TStfVpR ®lsfi<FB ^SvCSp] fi®S r l ST^ItS S^tl’tST sf5«f S>CS I (fl'SftS 
^S 5 £j|$<P 35psf Rt^lCS ^5f <?W I 

®il'®it e 'is ^S* C^lt^ 5 >3 ^rMsf^Rtsfi fi®st‘is ®ijl«|t*is ’ST i fltS *|I$<pIg'S 9S i ^I?r^Rt , ‘f C*ffilS I 

^W*t^W#S® ^Rtsfi R^CHU ««I4M *N«W^h5it 

^*o^®t ^t ta R^nwii ^rwr cs^ ^ c^tcw wniiji^dB sfwt i 

'®ll'aah|^l '®(3ls|G*1^ ’ 5 Tf i 0C 5 T ^ C <> lf*t^ £|^t <PC<1 I 


^T-^tr, ®^R«eH- ^-io^T G#f 










































































*ib- 


^l<)f4SeM 


'S^fo SW TO ft&IMfl ^TW# 



C’tftff® C'fl^fW C 9 lf*t?T R^Pl&l *IU> l "WT ^’fN'TT 5 ^ (RW "5?® 3J^® 

TO *IR I 

10.3.2 zil*®)^ (Peripheral nervous system) 

cro* 12 (jsft^r ^r? cs^m <it ^tro 31 c^msr '$% <tr to tot ^ 

^ CTO> "“INR TO ^f»c« ’fcS i <4^0=11C<P 4^E3J 2ft 1 #?! ^I^oflq TOf l 

cro* toi05<i> C5N, TO, TO, f^rt, i#s, TO*?^ 

tor to flwf rscst i a ifp| cro ^ifflpir TOt-strot ^tro to <*ro 
to to cro qH'Sta *jF®w to^toto 

•Ni|isR»<j (Autonomic nervous system) 

<?TO TO*R ^*R TOIora CTOlt ftw=t <R^, TOdiR ^lf®w fro *lfa&lPi® « 
PRtei® i c<w t®ro?r TOttwr, cw: ^<Pi®, to, <nro#, ^®ji% to 

R?fd|R ^R®W fTO ’iR&lPi'o I <£RR 'oceq-si <p|«f<p|Rvo|^ ^Bo**p 'Q G^«a^ 2f®F¥ 
2f®R Rf SjRR i£Rf 'SIM^lSl Rt%T i£R\ R®W»fR Rt 9 ! 5 ? <P®<U 3 1 J Hh«1 <PM I 


^oib- 




























































'S'nH'il (Transmission of Impulse) 

^5R? < <U RS<w \©i§s r»vo>s) tof ?t \o|vb«il C*fa <#<s #5W C sJ ffet?I l 

sfa c^ic^c® ^ c^t £fT5T 100 1^1^ 'sW ^Tp' sq^ic'oci ^ ~5Fs *I1C^ i 

C«fw CT ORFF'S ^1^ to? tol £hlRvs ?C? C*fe votw ^ vol^il ?t ^rH?t 




?c?i 

TOito ?m c’tfa ^tv5t (m \ wi ciis?f?to wr ^pPt« ^ i 

i£|^ \s|\b«il Sjf^Rttfs C*ff^lt®[ <?NtW ^ ?? i «i^tolD ^T| v5c'efet's ^C®T C 5 ^ vSg'S'smI 

>iPsw<i Rc<p >!> f*f'33h, 4 y si^Fo <p^l^ i 





^ c^^srPn^rtM 
‘ p TI^5T?I £lfc>*Ppl^ 



* 

SlRxpPlM) ssrfteTf 
C5W i affim 

""""^ 


8 


iM^ 5 'STRICT 



f^FtPfo 



V3 

vjf^s W Cft^ I 

n(>\s*l<p 

<S’fe<p 

TiWlf^ 9xfi*\ OT5T 


f^T 10.08: ^tt*HT ^W3M*T 

^sivto'ii <^Mt<i ^tw ^©t to s^lcii 1 f*! - ^ qjsPiPf 

ftcw^i f*P^i ^7^5 <J*©^ C$U$ SiR>^pPi>o WfaTt 1*l*i»c<M cstc^fa ^rtot 

*wiot ^ ^tot? i «flUr csiw* to ^R5 m>mj ctoi cw csn?F 

4 vol^t *t? *1? tol&Wi, 2|^f%^C?f ^TC5t&|? i$to> to*t CTO I ^C*t? 

c^ifr ^<jto strife ^c? ^ ^mst c?? i tot?? ?«it ?*ii? ~$m\ sun 

j» ^rtvst ^n®t i 
















































irkR'fieM 


1*1'^lt v s^'»t ^1*5 i 1 *t^t ^swf ^Iwn <pIg*i 3 ’lil?) 'S , *l 9 Ht wf^tln, *rf 

51^1^ Tjnoor iipow* st^fc^E® c*ffc*i c^m c^ *>|foc<i>®, fasten® 

2|f% TO C>lll»<ml^«IC*t ^lG5?T ^0^ C’lPlC® cfe I fetC*t ^s\ fro C’lRt 

w i 4TO ^jciRr c*iPr toit sim w ^ i 

10.4 ^C>lH 

■sit^ ^ ffm 8H% cro 4 ^tort from hiPiRSH sjfar TO* i <*pto 4ft cro* 

<pr *ihoct sfolftp to w *rtf<^§fa TO Rwr tod hiRiRDh 4ft 

Ro^S i£| *)?)G«1?1 51'*1(. < P «^(»ll ^G«1 I 3$Cm *|R<)TO*I SfMJ G<PlC«il HlRl C^ I '^IWH' 

^twr awf^© to Rf*r$ »i*wm»im cfe cto<t £ff«i% #»imw 
SFalf^s TO, teffap *l<l«Pl J^IM *lRbMHl TO I ^ CTO?T ^TO Sjf^f CTO* 
'»iR?)'o *ffat?r *roh f^o^s ^?f i ®W sIciilsM ^sfE’W ^T W*fat C^f*t ’IRhK ^.owH Ro^o 
toi ‘ h iHw m^m 'oioil^s sii^sim ^jfi» ^?r i 



*o)1r 



































































10.4.1 ^0 RlPlRlM Stm& *|Rfoft>, ^Rt « t^8^5 

*dWM 


(a) Rl^lR aim (Pituitary gland): 

sjmRT^*ll*pppM »iP®(/*p*i Ircm ^$£*1 «i<iP^51 <4fi> sRtR ^shaH 

^*IM4l21 Stfah TOI <*RfTO f*ljf$fclfR filler CTO fR8^ RTOlR TOJR <RRR C#t, 
TORfTO ^RJRJ Sit^R %*RT TOR $RC*llC»R SITO3 CRpt I RTOUI CRpt 5R^|< 
HIPiRDh $1^^ «flfl> TOTCR wra CSjfri ^ stm C«|R CRlRRSlSPR, CRlRldlSPR, 

ri^rcrvs 4><icwh (tsh), TOwwi<t>IT>c<HAjftR ^©#? rrcrir Irs^s ^r 1 

Sjf*TO Shift's RRT Rv^s RtRRCTOR ^faR RRCRtR lR*ft© R>CR i 

(b) m^«i« aim (Thyroid gland): 

Rps«|\© Sim TOR IjlI^RR TOCRR ^5RC*f ^ I Sim C<TO SfRtRR RT^Rf%|R ^wl*i 

fR 8 Wt RR i «Hstm CTO lR 8 ^© 4401 M RI^R^M (Thyroxine) RRRTO v|H<|CTO 
TOpPR TO ^ TO i RI^RCRCSR TOR# RRCWM RyhPldJlFH 
(calcitonin) RTOlfRRlR fRTOR TO i 

(c) *blnWl^w® aim (Parathyroid gland): 

4TOT R^RR RRRTO RRft *0RTRI^RC?F5 Sjm TO, RR RI^RCRW SimR 

PtRCR vq<jpy|^ i ^ sim RO© lR8^ *tJRNRCR|R (Parathormone) TO' 5 <whftiil»i TO? 
'RRRRtCRR fRRR 5 mpsR I 

(d) «IIrTO aim (Thymus gland): 

RI^TO Sim fRl ^m© i RI^TO aim ctor crtr d%c?itR ^©t Rtoi rrrj 
TO I mjTOf <fl$ Sim R<l»p|v© TO TO TORtro TO TO Cflfr TO RR i aim 
CTO RltcRfRR (thymosin) RRCRtR IrsRRR RR i *|ffRRRs RRCR RRRTO 4^ RRCRtR TO 
Rt, RRCR'Q *|R^ 1RR TOR I 

(e) ROlTORH Rt ^cIlUMHl aim (Adrenal gland): 

WlTORH Sim msfRR ^TO TOm© I ^TOCRRM Sim CTOR TOR*B^R 1rR1#R 
RsRTOR IrwR TO i Stm ^T© Rsf$R RlRf^R 'Q *lll)fR4 TO CTO RlRmRR RRRJ 
R>CR i '©wI'swrIPir (adrenalin) ^ sTO CTO 5 lR8^® RRCRR^CRR TO>f& i 










































































w. 



(f) *uHlwh*i (Islets of langerhans): 

^5R5 ®BK9ii*3jh»i ^srefltTO? ?1 c?t ^r#?'©, c?*1?t^ *l5k?? '*l^t f?TO 

f?W*T <K? i 4? ilftfH c^h^Tf R*i*|pR (insulin)^ (glucagon) t%8' 3 T^ e t <K? ?T 

<m$ $m»i«h to ftwt to i 

(g) CTO^ ?T ^R #N: 

aiuioui «£w ctoo>i? , ®sMar wfim i w <to to?r cw 

’tf? 6 ^© ?ro? R^Pi^© ?Rfl© ?rc?i 4^3 8H% ^r? ^ ^r? 

TO^ilPt w 4?* C#T pRRR TO TO 5 i ^SR? (TO 5 ’if?®^© W ^~ 
(?TO cik^lc^M (testosterone) 4?? ^t-CTO ^C?|tC®R (estrogens) 3?t»ih ^*1? ?? i 


10.5 sIM^t 4WiH«tFl« wwMR*<6| 


(a) «n^50TS WDt 

*nfro «nro to m^w? toj ^rotfro? i 

'flHttllfeHflt ?t?l? TOT «?«M fc©f? ?? i (TNT To, ^5 TO 5 i|C? ^SRpsT© 

wh *rmro <r*im fror TOtrom &3 «tot *m ® ?t *i?&t? c?r% 
*w*ut to? 5 «Pr i «nt?c?5 i>?cwiw? ?ti5f% to Pnjc?? >ihPI 4 fapw ?t?t *tt? i to?' 

WV&t *RTO ??, -^^T CTOTO 4?* CRf?l? Ntelfi* f*TO? TO 5 fcTOflJ TO 5 1 
TOTtfTO? TOC? $?OlM 4? ?Jf^© TO f^TO? ^*f? f?TO TO ?1? I *& ^RJ 

'TOJ «ilc.?lR>*(^8 Wt -qmlwi ^F«T < TT'Q?T?t?i 4TOt "TO, «p«i^«i, ?% N*j[fe<P ?T^ ^sjlft 
TOT Wl? CTO ^ ’tt'STTt ?t? i 4 ?JTTO WT TOOT TOQ TOTT5?T ?RT 'STO i 


(b) ^31 ^t (Diabetes) 


TOtTO? f^©? ^T? «HWI?TO? ?tW 4?* ??TR? TO, 4^ 5lP? (TO 

$H*|pM (Insulin) 1?8^ ?? i $H>|pM TOT 4?* *TO? 4>?WH, ?t (TO? *t?% ?f?TO 


<p(,S | 



C?C® ?T?, slglc?? ^flc? ^c<pl«t 1?^ ?? i 4 'oi<i'Nlc<p ?s,^a ?f wt?TC?t^? wPiiJh 
vbl?lwll>>i) TO I vb|?lwH>>i 2l*im ^ if?iTI?, ^?-l 4?? ^?-2 I 4 TOT 3 *© 

C?T% (TO TO?1^ ^Pl? ft©1? ?? ?T i ^ P?jvl'©v»lw ^TOf?TO? ?TTO ^Pr 
Ito ?? I ^Rlfro i>1^*T-2 C?T^T? CTO ^TvPl^lC? ^T^pR M? ?? I 4CTOT ^T^JN? 
C?sTO '“Ifc?? ^RJ ?t?t^© $«T>lpM ^©fTO TO?J TO i TO ^?-2 WTTOto'Q CTOT 
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*Y 












































































































rrrr 


Rt cm *tftcR $r#icr<i *Rtft rcr cw Rtc? lR«:Rt fRfar Rt f5fwrt*M%?r 
Wf Rww CR^ RR 'iJRR RH RNCR RF® HCR, RRR ’ri^Pii ^5t ^ttR RtCR Rt I 4 CRHfi> 
RtRtR'lR Rv*HfR 4R* *lfRMC*lR RtCR I 4fi> RSRtRR Rt (EfRtCfr CRH RR I 

R$ 'Q SfcflCR fleet's RM RfRRtC'tR C5CR CR$5 (HCR i£)^ C3tHR RRR £R>W HR I RRRt^t 
^C«ll RR RR StglR R'GRt, RfRR 5 f*t*tlRt HHt, ^Ht CRC® Rt'GRf, RRH® RtRlR Rt'GRf R^Q 
CRC^R 'QRR RHCR RRt, TjRR CRtR RRtt, C&tCR RR CRRt, t>l*l'!?l RRRCR 'O ^**p RR Rt'GRf, 
WHtRR^Rt^^RfCRt^sJtfRi 

RlRRf RRt R^®t CRRR RWRR 4 CRHft RR I 4 RRRtft R^R RR I C^-RvS RR RRCR 
4 CRM RP© *ttCRI RCR RRt 'RlfRR RfR2R R>CRR Rt, %RR CR^R RH RRR RCR RtW R>CRR 
RRRt R[RR #RR RNR R^CRR, RtCRR RtRttHfi>R RQRlR ^TtW CRft RtCR I RtW *flRlR 
RI%RR 4 CRrRRSRtR^tW CRft l CRtRj 4 (RHRSHRR, R$ CRtCRt Rj1§R RtRt, Rt, RHt, 
RlfRR 4 CRH <HRW RtR 4 CRH RSRtR ^5fW*Ff CRf*l I RSflRRRtCR *TCRR J f i t^R CRC^ 
^R^jRR ^SHtRR RR RR, RCR f*t^fi> R*l^Pl»1 'Sf^HRlR IjRCR RtCRI 

RtRtCRfi>R CRH f^R 'Q fi>fi»vil: R^ 'G 2t2flR R^1 **pI <PW ^jCRlCStR RttRl fR^fCRR RlRJCR 
CRH fR*fR "RRt RtR I l&f^RT "RCR ^5tRtCRfi>R CRH 'fll'CRRtCR iRRtRR RRt RlR Rt, R 5 *^ CRH 
iRRRRH RHt RlR l «W41H4 RCR ^RtCR^R fRR^tC®tR ‘D’ CRCR RRt ^sJtR^lJR I 

4t£Rt RCRf; Discipline, Diet 'Q Dose i 

(i) '^wtRt (Discipline): ^RRfR 'SlRTCR^R ^TtRF® Rt^R ^HJ RtR ^s«tR #RRRJRHt 
RCRfRRR^ l ^RtvSt ^rIr® ^R? ^tCRR RRtR*fRC^st RIrIr^ RHt SlRR 'RRt, IrrIr® RJtRtR 
RRt, CRt% (HC5R RlWlR-R%5Rst fRC*tR»lCR RtCRRRg CRQRt, IrrIr© 20R RftRt 
RRt mi MlR CRtCRt ^RRt CRRt %R ^tCRR RRlR< CRQRt I 

(ii) RtRT I^RRH (Diet): VblRlMlUR iRRRJC^ StRtR %RtR RCRt *IM fRW®t RRt, (wRJStl^il 

RtRlR R^tRRRt « RRlR< mi mmUS\ StRcf RRt l «WM<I 

*tRlR< «l^l5) '^ItRtCRR CSH 'ai^MM RRCR ^RR Rt'QRt RlR I RCR RlR vbWlwf&R CR^, RtR 
W Rt'QRt Rt Rt Rt'QRt? RtCR RtRtCRf&CRR RH¥ CR^ I 

(iii) ^R CRRR (Dose): Rl^tCRR RRlR^f^lRt CRtCRt ^RR CRRR RRt %f5R RR i ^ CRt% 
RtftlRR WRt fCRt 'SRR Rt^iRt Rt ^R^jRR CR'GRlR RRH’f CRR i CR^ RRH*f 'Sf^Rlft CRt%R 
iRRtRR ^RR CRRR RRff© RCR l I^RRCRt ffiRRRt Rt RRt RCR CRt% RtS |CRtC®fR RtRRTR 

i '®|^l'»|R«P'®lc<l RCR Rt CRC® RtR I ^5R CTW CRt^tt CR|*t RCR R^SCR RtCR I ^RRtR '^Q 
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^8 

$,C® TOW I Pfp ®Plc<lf!5 J 1 WT^t 'oi'aah pw PP, TOpp ®lc«P <lPl«l TO l&Rtl TOfp 
Pto tor 'oic,*i<p top Ptrop pfppfro ^toicto cpcto tow i 

(c) c4N» (Stroke) 

#®w m ppptocp pjitoto p$tp toipcp ^tf®^ ppw? pjtroro pto? totcto c^tro pwi 
wttro pp wP®w, p<tos pp; pto «a pjttow towc<m « pcpcp i wF®w pw-i 
to p$ptto tow p$ totoS crop p$ ppm*r totospto ^QTit— $®im cpHto pcto tow i 
4P pcto <w*Mp«tP)® watro wft pipn* i totopto© ^ pwpp totpcp wPtocpto *w»mh 

PCTO TOWi 

CHtC*t<T •pH: wlCPP «T»p c t ^>K <?<.*!<§. £|TOM TOP i p'sH^cTO ^c®il: <if*i PP, fifPTO PIPITOPt 
pp, towto pcto wtf tosp toto pw cpcto tow, TOwcpft ffito pw 
top, ppn <*rro pifsp htop tow top, 'sptosp pm p< topp towi towto ppp wj ip 
pmnto top<ptroi^ ^ wcro ptepr to toh ppcpp topj toppp to to toitop ppp 
fro toito- waiwro «a tot®)p topp wro top i watro TOrofct >ihnto tot ptoto tot tototo 
towto to wt%ro towrop toto smm, cp ppw to!cto pmtotohm fstororop to^iptow 

PTPC® PP i ®1^, CPalTO TOT TO© TOnslrorf^ P^P wl^to PMTOrotw *Phh©fs® <p<u.® TO 

^p? ptopp BfopTO ftR>® <p^c® pm i %p<j*s IBfopTO <p<ii pc°i wi*it ®k/i < p mpp mod pip, 

TOW Pip P$TOPPTOto CPatTO TO, ®fTOT '%tP ttoPTOf W^TO PSP TO i Wt^t Pfp CTO 'TO, 
®ITOT P^CPTO PP>t CPCTO <pm<p fTO TO W ®M P?Wt 1 *pc<i TOl i ®w C^T^t l^^Sl ^o*po <pw 
®iI(.as ®ilc»® ®|>||® TO TOTTt ^TOs^t ^©t ^TOTI TO 5 ? iTO^ TOT'S TO 5 fTO^^ (3TO 
ijf^ ^f^sf 3 ® TO, 'TO C^t^P TOt ^fTO TO i TOTOt^© ^t TO*t TO TOTTt Wtf (CTOT: TO®) 

^rto c^if 5 ? fvsmR -*i% to toto to to© to ^ top to®i toito© 

HPfHP®TO Pro toto to i fsfroTO gftoro *t^tc?i toctoj to® ^® to® tow ^to 

TO TO*t TOW TOW I "5^, TOTOTO W TOl TOTO^TO®tW TOl^TOTOs? TOTOI, WItWt ^© 
TOCTOTO TO® TOW (fliTO TOpTOTO©T iTOW TO I TOP WTO TO, TOl^otW TOfTOSps ^1, WlJWP 
TO^TOTOsf fPTOsW R*i^5 ^W TOII 

caw « PtoTO: TOscro ^wt to m toto^ ctotop fro to ®r P<P tow ^ wPt 

TOTOTO I*)R>® TOSTO TOP i ^ WPlf^P TO^ro TOl<M TOWTO TOP P^fP TOTO TOP PP TO I 
TOsCTOP P$WT TOP TOTO TOP PP, TOW V|pTOW TOW TOTOt M TOWTO TOP TOWHPtWP 
TOTOW WP PPP fitWtTOP PC® TOW i CTO^P P^TOP TOTOW TO? fpPTOWP PP’TO TOTO, 
Wt% StWtTOP TO^Ptf TOP PW TOCTOPPP TOTO CPC® TOW I CTO%TO ’jftTO, PTOgTO | 









































































































« ^rjwit ®st, <tnt, *m$ ®®«rt to® ®?t tr®r i eiuneMMiw 

<Rtto® '*mn ^m *mr ■w«rr ®?n <?rc® * i frfa<wM t*if®f>M tow 

^ torowtoto? *t?ito «iv®i«4 wt ® ®m toto te ^|^5t 

<pslt«il 1S<PR, <*TC® ®fte® ^rfl®R 'oipvhfa *1$ C^t*f ®3t ^ I (Rt^R ^R 

tor *£to»t to sKtora ®<rc® tento ®?t te® i 

«jtortwr ten: ^^ir *itor ®<rr, nrat te <ro*t w, ®twn te n$5H torctf 
nHt, ntnt ®ranRto ®n?R ton® ter <?rr ®nt, ^to®i^, ^wn ^ Ri®ito 

^1<i*i Rt^tR <p"?ii i 


10.6 i|liiR<p ^^Rjerfi'o -il51R<q> WUt 


(a) (Paralysis) 



®r i rurr® nf*®w« c®kri ton ®RFt ^ tow rsewt sj^wft cto^rRi 
ntoitot -^ito otr i ww ®rt«:f*t® to® ^iff *&t®totof ^t® *rtcn, wr *tffca?r 
4®*tft*r c®irt ®nR ^mr ter ®f*r ®?®t<r ®t*tofn®r to ^n, cw, ^ nt® w *rnR<r 
’URttoto i 


®R«t: *UHMftPl*l RftR'Fs wQlt<M ®1®R ^ i 4W C^WiMl nt Rfc®?r ®rRt® 

nt ^tosrto nmrcR ’umrtoto nt® *ncsri ^ <rr, ^i<Mtfsn tot wr®r ®n 

(RRs *blsM$Pi<. J is ^C® *fttn i 


(b) (Epilepsy) 

tosten ®toc®n <rr, ntt® ^ri^Rs <uf $3 -ilk* 1*fgfn nt to® ®c® i '®k.«i<p 

WM C«ffi '®l'83|*1 ^Cil ’It® I >4^ wMw <RWa n®Tf '5TTI '°IC*1 < P WM Cntfl® <Pl*ltH 

®% "^K <k<R JiNto'oiw <pi4^>ivsi ®ton cwt, *tfR e to>fn to© to® 

mto® ^ton *ft® i ®rttn nt *ftto men iiftotor ^w*t 2t®w tont® c®it® <r^ i 

caMteFi 5 ® ®wn® (#fs *rc® c®r <Rt% fto x ito® te® ^rr i ^ 

(Rtto «mh« ^rr^R to^r ®rjrj ® ^ir tincs \ 

^fto^ito "jfr ®m c t 4 «rq R^totw wrt i <R?n® ^rw® <rt%r <rr <R*rr 
cr?t i rrr ®rRtc®^ ®t®R totosntoR, ^®R®tto^R, ®f 5 n 5 i® v to®* Rff®, term 

to-^St., fl^'&H- J»5T-io^r C2tt^ 




















































































^©jtfg- g^TOe ^ffegfgg cggi egg i ^ffegfg «wlwl ggeg to TO i cTOi 
wlc*il 4fe*iPi<l wlwl ^Mpra# * s » 9 I'o < P^ £|TO C'R, 'o|HM w»lcili5l ^Roc'*M ^flft * s ) s l'o 
g*ro to i ^ tow fiMiwg w^igro ^ffegfgg to Mr to pft ^gift 
fsf^gi gnrt sfegmg i 

(c) ’llgfol^'l cgft (Parkinson’s disease) 

’Itafal-’ll Cgf^ ^PsW^l (fl'SH iSR* 'SR’^lt, Cggteg gle® 'Q 9 ilc,?m g^Rtfg gg <3g° «||$>I’© 
<gt% g®ns®i, glW g^ro wul ggi 4 egrg gtqig*te 50 w ggegg to gg i to 
R weg gieg 1 wm cgigfi* ^®ig gsie*f gege^ ge®i ggt gg 1 

gl^ c<pN RR>si ggegg glglgfg^ gglsf <R>R <pw gic<p, gig' is<pfi> ^c«il C'Si’flfsR 1 c®1’llft«i 
--tfkgg rtPig tosto giro to i gtfepH cgtrom cgt% #sw c®tgifgg Mgg 
^lw *Slw *R> geg gig 1 e^fflifgg ^iv»i <ir ^1^ cggg^^n egf*i wig twit's g?eggg 
’fife to gt 1 to gfcrciPf to gfetfg^i gtgig 1 to giro to to TOtrorog 
<pkd cgi% gi?TOrf*f ^snga ^<pi<f<pg to ^rfs, g^r cgf%r d®iIc.<p*iI, c^rTOift ^sjrfg gsiw 
<pg| <p^<pg to g$5 1 

TOf^ggg cgig gigigg^® *fleg ffeg £f<pi> geg eggi egg 1 sftgfgg 5 ^fg^gtg cgi^t gtggg gr® gf 
«tl ^foff ^jg^gig «to 1 wr gropgf fgfe gg 1 ^gfai'G crog giro g*Hft, egfegf&gi, 
TOlg Rfge® gR> g'sgi, cgiwl^fw gfiJlg gggjl, gsgt gro ggg "gegg gTO»f»t gi ^roi ^gR 
'gg to\ 5 gm gt°gegf*i^® tjR *f\5i gi gjgt gsgi, gTO^lg g^ g'ogf, eggg esgig egw ^1 
Irot gfe ^ gro to ^fro g^gf- ggegg glgl eggr fe ^ toi 

TOIto ggtfe fggfe I^RrscgglRf «rg*r, gfgfw gigj sfg«t ^ #gg gftg gro 
giwr cgi*ff TOgsSt ^g to* i 





<p|®f: ggegigsfe > fl^1R<p gggjl ^f^g gggg ®i^ j i*glg g»g ^g? y aiyi*^h^i^ 
sffrogg ^fg ^g 1 
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*o)1r 






































































10.7 W? « HlH-WOit «F5tt 


^iircto <Rc*t torto toir, to, tor, Rifat, TOfar, croro, to Sroft *irr*<u 

(TOM ‘ s lf?f^o I 4R®t ftcTO fifa <RC*f C4lC<M « Rifat CTO ^faf $*TO ^TO £TO 
TOt TO^ I <R*fR 'Sw<P TO I (RTO: ^(CTO '(JTO I 


Rt^R CTO ^ItWW TO TO R^fa RTOR RTO i TO TOT W5W £t1% C#^I, 
^wficn^ stTO, r§r 'qRj'83vs| 'm's?c*i'fl RtsR, RTOf ^h-n Rtoro C5$t, *lR<il« 
WlWaMR il^M'ol, *flfRRtfR4R®R WTOIt%, <RRRn5, TOt*ft, TORRRfrt, WlWMR 
■^ppeT rHc^ RWRt vS«Hc,«ilRj I TOR RWfTOF RtRRRf CRC4 « RRt RP^ CR RlWtR^R 
TOtbUI t^^ffTOtTOTOTt Rl®lfRR5 TOlfeR « ’IlfRRiQR TOTO% RlSfe I 


4|>||4 rjr^Iwi, Wtf fi>R«i CRPf fTORt *3TOftR < 7 s 'Sic <s i tic® I*ic < plfi>c*'is TOt tRC'j? RR i ftc<plfi»«i 
8ftRfti<P'»l« ^t$ CRlRttRlw* TOT, TORsic® tncR. l*i<.<plfi><.«m i>lR.il RtRQ CRC®RRi 

ftCRlfi>WR 4$ Rifat C*lte wfr w Rf ^PltTO <?HR Rt^R RtR$ TO l ftCRfa 
sRpt %R %R *fa<plc«is <ptf<p|fa'©l R^> TO® RlC®1 Rf®, ’ft f®°Rt RtRt «il»ifo^q»'ok<i R*Hc® 
RtC41 TOT CR>fCRl ^JR R^Rf, CW ^C?R %5 ^®t CblRlMl, CRt5ff RfR fat, <.«HI<.«lft<.'© 
Rjtf®i$tft® wet t®jifR <?m TO l 


<u<]^|(.5l ^RTO3R ^5*R '©C*1 < P R® SfTO RC®I rIir^MI®*] <pRcH t£)<p'Sf*i ®R f^StR 
$B5f*l1§R RtC^ TO CRFT W»1ta<U sfTOt RtRJ TO i CRft TO*R RTOFt TO ffap# TOR CRtR 
TO I »llH4*rtJ RjRTORl^l TOSf RWlCTOTOR, RtRRR $<MRlRCRRJ<TO I <R*fR 
Rt&TOJ WTO CTOCRt *TOR ’fcS'8 RtRC® TO i RtWtR$ RJ% W TO TO RtW 

fif^f TO^© Rt TO^T TO TO1TO TO, ^TOlR RfTO ^TO%© f^fRQ TO© TO i 4 
TOJ RtTOR ^f< CSffTO RR^s (R^ R^ TORltRjflR RIOT TO® I 

TOTO# ITOITO CRCTO RtTOJ RtTOR (R*ft CTOR CTO TO TOf RTOi TO ^ TOSf 

’ffrotcro tor TOt^Fff® « wnto RTO© 1 


MlIRlR^ ^R®t: 

TORTOJ CTOCTO RCR WHf>IR, *IIDRr, TOlfW « Rlt^ Rf®Rt*R TO I 
>3 RTO^ft CTOR TOrRCTO ^TOf: 

• TOrotfroTO W TOffwTO RP«IRR RTOR TOwf RSfR TOt I 

• ^ftro 1*W RtTOR 2fTO RR i 




































































































• <P?ll I 

• 'SPTS, CKlCT* ^ 'Q i£RT ^pp®T <*H(.<p ^f^vs I 

• 4 'SH»ltt*>"M ^U5 C^oHt « StOlW W i 

UMI-WW ^®tt ^T «HWl<l C5tt*f ^Tf toltHilW >1i>l^a<l fctf WlM *PlfcBf 
^#R^t £|f^t<T w*lt W ^o i aluitaM *H*W»l*ift Fwl»l« <?FW »1^J«'8| st^f 
^T 9 lfl^| t£) Awe'll 1990 ^TfceT ^fePIIWt ftnWt 

2|R>&I 4>*ll ^ I R«i R»i (£| ‘PlC'Sf^ *il(.c^ I ^IWCSRT 'Sj^sjj 

^T sffiTR, «il$(.is sfc?lN, %3t*f, f5f%^iT <*T^ ^i^hi i 



t£)-qs<p 


: T5\m « ^RkM s&ft C»ltf>1iT/PWMfc W «£R* 

G5|%5 <F<T | 


(j) «[^%# 



1. *p|$dil*-j|l»lH % 


2. #t? 

3. ^1^ ^T? 

4. %[f5Q %?I *tf&5? 

5. •UlilMftPW C^T^?f? 
















































1. vSfvkis ^sic^lcis ^fa<p| 'oilwl&il W i 

2. slRswiva (?K i 



^MbPl gftf 

1 . sHt 3 ^ #«* f^g^o t<PHft? 

*t. $ll$CHl[<j!M slRwIdaK^ 

2. '=nfc<.®i«M ^ «tjMIs«uIi'»i— 

i. *l5k'sw “H^l t^ilc^ ^»w 

ii. 5 h*jPm to<K w 

iii. ciw.'Si ^n#?r <PI<T<PS1K <p«i 

C^# *T$<F? 

i *t. i 'S ii 

*t. ii 'Q iii ^f. i, ii'S iii 



Rct>3 fi>W3 '0(|c a llc<p 3 « 4 ^ 8|tSfa 

3. to ‘A’-«^ C*KST gfcqlwi 

<F. 'S||wl4» sf. 

*t. <#T f^^ot 4l>lNft<P f^^st 

4. tor ‘A’ wlfi> ^RJcvs c<phfi> 

«|fe|«M < f*rC4MpM 



«t. >1l$tl3l<Pl$Pw vo|jHf>||>|<P 4^f\5 




































^\3o 



i. •qHNi *ilc4 ^Nlcn \noo c*ic?i RR>*i i c*r c*N®f, 

*£f^f& , oilc®il ^IRim t^lu c^lu »|*| »il^ ^Nt 'oilc^, W*l i OT '°iln’Q 

^ 5 jw »ik^ ^t, 1 %^ ’ttt^ c^tfr *K*m <p*pji.«il ^to?r i 

«IUlMl«rt»jM ^t? 

*i. v»i«fMi$Mr*R -^o ■$[ <^wm? 

n. Wf ^*1 >|V|>bN ^litf ^ut ^ I 

w ffpit «ti^prr % *i%<rc*t <*Nm w=t Rwt ^ i 


Z3®v 


19021 


2 . 



*f. SfH^f ^IC^ <10*1 ^Ric*i C*N I 

’t. *ih«iGl<* fB'fRftl fro? ‘A’ fsf^s ^ft<p| ^JMJT ^ i 

fro??’ <^j<pfI5 ^rf*}^ 6 ! (3*t^ 'sij’W Rjsi'o<i— <|1®»i^, RcsW' ^?r i 


$o)br 























*o)1r 




Sl'SM‘1 (Reproduction) 



(Reproduction) #3? W ^5t? #Wtm taRT elf&f*r 

'sjftfW'efa £|efll«c«p <dfbCil l '^lw'5) Sl'Sf'iCi'Hi *ttWl RR>*| 

alt% w st'SRpr sH^m Mrao^Pit i 


^ ^f®5f i£|^ Tfli^ £t^K SfUsHt aiHc^" «nlc a nlo*il ^3t ^Flt I 




















• Sflo^ Slew 0*151 *1151*11 'Q ^'{f ^jNlt <RJff© *1151*1 I 

• st^r W»t R.MM ^fPRT ^tW ^Rt ^US ’fm l 

• 41WCT1 fcfotim ctR stwsR ■^ur «n^i 

• 8|t% « <RR ^JNir ^F© *\m I 

• 8|«MCH5l S|f% ^It*tJt <P5TC'© *H?R I 

• <|R§ 'S '©I *©8 R0*10^51 *tT?f% ^51 O'© *I15W I 

• £1^ fl>0t5151 ■ 3 ll^,lc<U »(Ro*151 £|e(*10*151 ^Rt ^51 O'© *I|51<1 I 

• 4i<*w mo\\w4 ^fwt ^jnj r ^us *tt?Rr i 

• *d*M ^oHn R<pH ^]HJt ^no^ *ll5M i 

• aikww*. ^^y»t>i5i ^r«hom<i gfeiR « gtf^R ^jhjt ^us *ti5re i 

• 01035I £|F©05ll*f WRR ^©0*151 li>5ll ^jKTf < P5I0'S 9 I|51<1 I 

• ifR©*i £iR>o<ilo*r c*H*5h/Ri<po« , uS v ©i«q>«i ^on •>iod'©*i'sI <p510's ^il5i<i i 

• (£i^r sift sm*R i 











































#RR SfTOR 


^'8'8 


11.1 «(Wt « ^ 

ftTO CTOI TOT TOR 'omiR's I t-q* ^ TOR ^fRft (RTR 5 4TOTTO CRRR SRflfTO 
'0|P'S'9 R«^R TOR CW i fro^ Sl^TOER 5 TO TOR, TOR <5 <pR(.<p <^1%® (RTO ffcR?T "^§1 
«ji 3(.^, 'oi»yfn(. < p t'saift sfTOSRR TOTOR ^lc<m TOT to 1 ^ i £|«t«i*i TO^ ^'TOT •llIk'S'^R 

m w fR tor £rf^*t ^ r^tr TOrrj^ torr cm "^im i cr siHrr <rtor 

#R TOR RS*RR rR> R>TR, TO(.<PR SfTOR TOT l 

StTOR SfRRa ^ RRTO- <RR 4 <R TORR I RRR'R) fRTO2|f«R #R <RR £|TOR TO Rt, 
TOT (TOR (RTOR %0£t% #R <RR %«'Q StTOR rRr I ^WfftR ^TfaTOR $%T TO* 
$TO2lf«R TOTO SH% <RR 2ITOTCRR RWT R**RR ^ RRRI <RR TOTCR ^ R*tfte*lft 
®M«itTO ’R’RRR TOR Wfs TO i 4 CTO TOfi>C4 RRRC4R Rt (sperm), 
TOfa?F ft TOTOTO RT t^TR (Egg) TOT I ^ ^ RRCRR TOHCTO TO$ fER Rt TO^ 
W ^ TO5 TOR i ^IWt <5 ^ RRtRR TOHCTO TO^ CRTR TO i TOt RTO# 
(monoecious) I R*R ^ RRtRR «MHt4H TOlM (RTR TO ^«R <?R vBI&i-tW 
(diecious) Slvsi TOT i 


®t*i«ic<pR ?jfi>R ^*F® TORT, TOR »<I^(.<pNc<p TO*l3^ fotulpH (Meiosis) TOlfTO® R'olfst'® 
TO® TO I C^RRt TOT, R'sletW* TO CsHWlOStlOW TOUT TOR Wl^C4lCR4 TO# TOR 
TOT i <pI<.'st$, TO 5 ? <J* 'Q ft TORC4R ^ fall's TOT CR ®tlTO’flT> RTO, 'RfTO (RTOTOTORR 
R*TO TOT TOR RRTRTORR TOR TOT TOT i TOT TO^C’tl^ »lftd>lfli4 CTOT fTOtTOR 
(Mitotic cell division) RtTOR RtRRR Rollers TOT <TO s fi> RljR ^tTOR <PW i <£T'5tW 

fR ^ fforo tot fror i 4 stiroim fR to TOto toto ^ tor r?r*trt 

^•^1 <PW I 


2TTOR R TOT #TO rRs^ troitR TOT CTO I TOtoRtoT (R?TO ^ TOR R^R TO®T 
fR «3TOTR TOtTO TOR SRflfTO fitfTOR TOR i TOR ft ^TOR StTOR rRr TO 

ftro Rf*tcr5j?r R«r to^ i 4 *srR RtoiRr fR cTOr Rtotor rwt rrt R5r 

TOR teafcR Rf^T SIHrR (RR R5R TO i 

(RR TO*T, TORR WWH ^RR TO^T, 5RTOT TOTOItC^ STURT TORt TO^Q 
<rR tor fro®bR *iRR fRsrRro Rtro ^IR tor troroi i TO?R RrRtfro Rtotor 

TOR 1R RTOST CTORt SRtlfror m StTOT CTO4 TOft StTORT ^5% RfTOTt*! tTO’f® 


v#-®o, ##5s|3T- w-io^r carter 



































































































^ pt© pup i ^Rit ^©P ^spjfcp <pcpft <iw pp*t <*ro mpp protore cp*fc© 

*tp <p fcipaij c^n?rr 4«rifei4 stf^r pPcpep fl^snr pnp ppj ^©j 5 *© p^w i 
pr*pfp?F pupP pp?p #Ptcp >n^wn (stm) ^ pp^p <p ^firc*r £#hj 
^ i ^*Mlifl4©lW >W»|V9il #P*|M (CW: <Ul<K&Pill, candJtwftit^jif^ ^p 
'st«ic»i<i Ptwr tP p*p ppw p*p ■*!% pm #p w 5 ? P^® pm pot <tRpp #ep 

P'StMCMS ^ fitPPlP '^PP'S fi>C<P 'SfM I 

11.2 SAWI 8|«FR 

11.2.1 «Nti f®T 

sl’8f*ic*m , sf r u ^PP©ps© Pt*P *53 cm 3 pi5P (shoot) ^c°il «f«i i *f«i ©w>«lf*P ©Reis P'stMM 
^spP i ^rppt ^tP ct ^fp*f «fc«i« pPP ■ > ©<ic < m pctu ^ (<j^©p^ 'Q Sh©<i<p) 

etenw* ^spj up Wt<i 4Pt pppP sppcp wr <pp, *pj pppP w*t pt 

PSP'S P'SWCM *RP'»I PPP PM I CP "^CP ^ *ff5p ■'©P<PR ^iPp© PM> ^©M* 

■^ffffp PSPI CPPP ^StPt, ^5?T i <PP c<ic<plc*il (iRsfii W Pt PtPMI CP «f«ic<P etP^jff "fp 
PSP I CPPP- Plfc, f*F5\ I ^©^ fPS*? Pf<s<> CPPP--$fPt, fsps\ 4P* ^sfP fPSP? 
fp PSP CPPP— rI©]*]© I PPP CP>(CPI fSP 'Q fPsPP 5 *jc 5|*R. ^PpP© PM, ^©tSP 5 

'5'»Pi'»t ^P (Bisexual flower) CPPP- ^tPt, ^$Pt, ^^©W Pt '§P©PS3 S P cpc<pIcmI ^P^P 
^F#P© PI<pc«i ©I CM 1 ^ < t 5 Pi'3 , t ^pf (Unisexual flower) CPPP PtP, ^p©| <4P\ ‘jcoR 
^F#P© PI<pc«i 1?tP "spf (Neuter flower) PSP i 

^sppfif^^srt 

(a) ’JHN* (Thalmus): PtPtP'F© CPtPfatP 4P^ <fc«i<i ^©%P ^PP^PtP ^C?r i 

Ptf% opl© j '©m < p ’P’P MlstlcMl ^Hc<p i 

(b) (Calyx): «fc«n^ PpP?' P^T i ^tf^© Pf '5^T (?# ^s^f©, 

P*P P’Pfff^f ^tf^o ^P ©t^ R<t$^f© P^T i ^©Jt?'*f P^T i P^Sf 

tffPfJ sf^s ^5? <?P i ifTCip £f*iP «fc«is I©©c^« ^P^csiIcm 5 (PP, ^ (5P? 

CPPP C 5 ^ Wt i ©?P P«P P?-(P3ftSP ^?I, ^*P ©Pf ’PNP^PPpPj'^P 
^stfP ^PfPP^Jp Pt*flP Rcmcm ilPP CPP^PP^S, ’ftR r©j|Rc<p ©iI<p 4®1 i 

(c) ppsf^p (Corolla): PRPP 1w (?tW P©P W i 2|f©fD ^c^ P«T Pt PtPf® MC« 1 1 

*tt<##r ^ pmp 4P? ^rHPt P^tp ppt p?r i *N^ nm^ p^p pp i ^ 

















































































4?it 'oi'sjl<rlj^k c?iR, <?lw wf i vS^®! ^®i»k.®i ?ros^ ^f5R®®r 

c’ti^rfw ^ *pj»nfa ^itwt ^c?r >\m^\ ^ i 

C^KRt C^KRT cwww ^ 0*1^ Rt^Rj WI 4RR ^T#R b®ll<M^R *RMI*IW4 
<pi'SfH> «ttwi 


f"W 



^5»m 


(d) (Androecium): 4ft fC®ET i <fl$ 

wfc* (stamen) <ic«i i <4<pfi> ^'©^w* Rt il'^lfw 

Slfaff© «l!C3n TOS ^St WICV «#R -SR^t WlCT *Rmt% 

«rf®r wr i ^ Rwwft w»rc?p <rr?% ^r i *Rmt% toj wt 

i <4^ '©I’sjRi'© '353 ^Rt^Rlf®! (Pollen tube) *1$*? <Kfl i «ilPi < pR 

^6t*i*ic<pN (Male gamete) 33 i ^st*i*«.<pl*) -»ishEi '®t*H <pk'st '3f°'*f5f3 e t <pw i £tf^f& 
3f?*t 33t- 3T ’RfR® (tilament) 3t *131331% (anther) i 

33*3533 3t53 35 ® 3153i ^T3t3 

3*Hw$ mA ^ 3153 s 1 33t33® 43 s 35^ $||<k«i xslc<p <43*^^ (Monadelphous), (5333: 
'SRt), ^ 313*53 (Diadelphous), (5333: 31>3) 43° ^’jcw^ 3 I<pg«i 3^j(I^ 

(Polyadelphous) 331 33, (5333: 1*1 ^*i) i 333 331331^1 43*^5^ 3 Ig<p, ^©33 '©Ig<p 

*|$3l^t 31 PiiC'stciPiiih (Syngenesious), ^ '©nHR 43? ^\G<Hs 333^5533 3153 
j» 313*53 ^©153* ¥R| (Epipetalous) ^*©33* 353 (5333: ^£3t) i 

































































feff-11.02: fefe^ £fat<T ^sirt (^) 

(*l) (*t) ^t 6 ?, (*T) ^ («) WR( 

(e) (Gynoecium): fw c<PM 3 i ^f& v *lM 

<wfe vo|\s)h«|)4)?i •^©<i<p i tw W <Wlfw (Carpel) few ’tl^© *ttW i 
<wfe *fe*lwi« F©*ifi> '*Pft: 9 Toi*Rl (Ovary), (Style) ’fe^S (Stigma) i *N*T 

’fe’W few wfe fw ^ 4 ^? <*Rlt ^P^IffetW ?TtW ^ $TW, 

^©W (Syncarpous), 'SlMlWl «1I<P(. <? I Pi<j<s'>1'» 9 |3tt (Polycarpous) i 


«i'®hum fe^w w ^^Ftfw few fern fe?iw «nw i <sw tpm w 

^ festfl ^fe 1 fe*1«fc ■SIM «rtH4l«t Wl*W 

w I 



<4 < P<P ^iw 


^tW: ^PBT fefesf ♦fecw 6 ! i 

wfe ^pf, CjpB, fe^T, nfev C^MW i 

*H(fe: "*pf ^>w c<ic<pIgiI fefe^ w*t '©iMil ^>w c*MtW ?N i 

____ J 



<4<P<P ^IW 


^tW: «1>»Mui* sNW ^fefcw*! i 

Wfe 9 ife c t'5 (^5, 7R|ffT ^rejf^ef TJ^J I 

♦Nfe: f«T esiw *fep*t?i 'oiMim ^w few djw few <w? tjwt 

9 tfta j p^?n ^ft ^ft OT«f^r 'sf ^ft^t?r i 


*o)b- 






















































(inflorescence) 

c^rar cr^i *itt^ c# 4<pfi> t*fra ^pt*|M 4<tfi> firor 
*ii'Stiwi *n<&, <*$ '“iNtw ^ i ct ■“tm w&, 

'Wsn'© ^T i <4 '*tt'%T 'oi^l^ W\ 'oiR^'o (recemose) ^R8!f?r ^*ITWR 

'SFM C^T C*tEPT 'o|«» fail's (cymose) ^’RSff?!' <JC« 1 1 *l<iMlii(.*i<i W*IJ 
WsFP C#h 



2)SHM<( SftH *N ~$m Wf «R 'S fatW i fats 4 ijftj ?Mt<F 
<Ml ^0*11 I 

11.2.2 (pollination) 

#iiw ’firm mxWQ ^it ^ i *pr ^ %f srit^rR i 

(£|^ ®ti(.\®^ *f«^s ^iHi*toRv® 

■^8?nw *Rffl?R wr i ww ^ «ra^, n-»»i «*rcs i 

(a) *fc«i ^t ^<P^, ’llc^ii Tjfll «fc«i^ "SIPIJ *T*R ’BTffiftR ^u5, ^slw 

^- 9 RI ? 1lii«i ^c«i i Rf?Rt, *£SRt t^a#? Sfaw ^'-’RffilTR Rllw i 

^-’Rfflliioiii WT ’RRcii'-Jii '5T p fM ^?J, *RMT?It*l^ ©MJ ^l^,c<p^ ^5*R fa'Sil ^C'o ^ •Tf 
<iR? <1?TRmfafw^Ii WT<R^Pt ^*R C^tm *1%^ 



















































^tipt rt <4R* c^lwi ^r# stwrf^R Rfw'F© TR*y*n©T r^stir RfcR> i ^©er %r?f© fafsajj 
rsr <nw i ^ crw wn cr'srt r^§r «in^r ^fowlen w©t r^w r|r 4R? «nfikR$ 
st^af^R f^R© r$ i 

(b) *tR-*tRlRtRR: 4R^ sfeflfar#f%R 
^figtRR *fOTR RtRJ RRR *lRTR RSIRtR 
Rfl>, '©RR vstW *tR-*tRffltRR R£RI f*R®T, 

C*1t*t ^,'ojlR Rlc^ «f(.®i RR-RsMl«i*i «{.<.'© 

CRRTRlRi 

RR-R^MIflC'ifl ^PW R'JR RfRURR 
^f, fleets ^sr^mMcrs ~m *lfa, 

^l®f ^5jfRR> ■^R^H% 5 T 5 PR ^R i£|R? * 1'§«1 
Sj'srlTvb^ RR i Tjfi* %T RttRR 

RtRI RRfflRR Rfl>, ^ 4R Wf CR ft's? 

\S^*tR RR '©T R'fjR ^ c tR 5p t^ RR 4Rv ffe ^ 11,04: ’R-RRf’ttR'T 'Q 9 tR- < tRT’tlRR 

CRW CR RtR 'SpfltR ^8 R^jR rr | 4 <p|s<H j£RR RtCR R^>R faf&CSiJR ^ RR I ^©CR 

<q|^q»I*i'S<l SlU^Rt R'S'RlR RRtRlilCRR fR^SR^ot RI(.<P RT, i£T£© Sf^R RRMM'JR ^T*fER ^JCl5 I 
Wf StWlf^R R^J R)QRtR R^lRRT RtW I 

*HMlRC*U RtRJR 

RRIR *Rhl*'©c*i*i ^letfiJ ^srf^tsR WM c<plc*il RT wlwl 
rTrjcrr ^Ni rcr Rlc<p i cr rIrjr RrTR rrr <pw R'©a|® 
RW 1RCR RlR, Wfw *|RT’tlRCRR RtRJR RC*f I RT|, *1#, 
#ft-‘ ! fa®T, *nfr, Rt *$5, *tT^<F 4RRf% Rt^R 4 RRCRR 
RtRJR fRCRCR RsRf R>CR RtCT> I CRtf© WtRt ^pRR RCSR 
R^tRt effflt fC*T ^CR CR^BlR I 4 TO <£ 
■^CRR ’tRffltR'J <IW ’tttR C^t RlR I RlRR*fi> R*lR 
«IRJ fCrT tfCR RCR '«RR RRtR ^iRRat <fC«1<1 (3tR 

RlR I 4«ftR RRtRtRR R^ I RRMIRWR RtRJR’JMR RlRfRJ 
CRC® fCRR RkR RfRR^R W R*Rt RlR I 

R^oWf RRt^t ^T RW, Rf$R 'Q R^SjpRl^ i£)R? ^^<3; « R^5 RflilWt « ^R, 

CRRR: RfRT, RfRRt ^©JlfR i 




\ 

^-RRMIRR 


^o^fcr 
















































*o)1r 


"?pr ^h<p| ^sjf^ifN i i£pr- 
fCPT ^T (s& I *4RIT ^5tOT C®C3T <?lff© 

*HW i *1^© ^IMI ^ x tNtfw, ^*tPTt 

*lhc<M ^c©l i *pc®i c^Ie^ ‘ s 1^t 5 1 wj[ 

4M ftOo *HBT, CW: *H i *nfalST»it TpT 

«wnf «*r* ^ *nte 

'ohc's *ltBr I C^ I 

»ret T® ^ 1 T® 

<?l^> tjPT 'ol^K 75 «itw ^ ft 

C*ffalc.«i (. j t 5 <II<.*r “ p 1’Sih1l«*i *k.i>, CT^T: < 1l'»lc.H'8^t i 

8H^*foT*it ^pr csrtStsgJ©- srtc^ ^?r, w ^pi^jpit *|pi>wto «ltw i 

'qi^* ^?r i ^ *trc?r ^t ^ «n^s *trc?r, cwt: f*rg®r, 

(Microsporogenesis) 

c^Tq i ♦faW'sn^fotfr (2n) T^c^ilPi^ R'oiwm ^rfajw 
‘®t?Jt 9 f c.<p|*j (n) <pw i < J^5t2t1^?T *fir*RT *Ml*WPit's 3||<p| 'oi<H!*($. *WiMMrJ<i 

InfcljHiw ^t t«>fa«>lfi3 aiRcBllU^ R'ofc ?$ \ <s\ 

R'o|«f(.*i ^5 c^ t£i^ i£^fi> ’f® ^R> i <^c<phfik<p «ilPi(.<ph (Tube cell) 

i£)^ C^ITj <.<phf5(.<p c<pN (Generative Cell) ^T i 

*ilPic<ph ^5 ^.cii *t?f'hlPi (Polen tube) G'stilwfii'e c^hfii R'olfir'® ^c*i "ijfij ^[°’W ? H 
(Male gametes) i G®t«ilwfi>'® c<plc*f*i i£| R'alw 9 t?it 9 t^tps Wfat 

< l?fi*iiPi(.'® '5^© «i 


*ilPl<p| PiSfspflM 





ISar 11.07: m 
















































*8o 


##53R 


ft-’iiIt»i c.ii I <pRco 3 (Megasporogenesis) 

(Nucellus tissue) i*f^# 'oll^lta ^5 

i «*RT celttUlJllBPr ^ RvBftlll^nJ vs^Hlyi 4 ®lW i 4 c*wfl> R«llSM R'el'fltWil 
(Meiosis) ^T*TO TOW (n) TO i W ^ 

to TO i ^ ^5 crof5 ^f*r cto ^pf <#TO to i 4 c<rofiS< 

ftfcfoTO TOW (n) I fam to ^R» ftfcfoaiw <#to to I «fl PiSfoTO 

ijfi> ^Nfro ^ csif^o wro era i ^to 4 PteQraiera grf%fi> *ra*ra ijto to 

TOO* <PW P|Sl<pTO -^R) <PM I 



to *fira^ TOt ^ cslep TOfi> to fiSfUraR ^Rfro cro**ier to*t *ra*iera 

TO PjPivo to p5?fcTO (2n) C*fM PivSlspsih (Secondary nucleus) ^Rj <TO I ^ 



^niroTOegrafTOra c^ra Mta 


(Egg apparatus) TOT i TO "STltTO w»hIE TO1 'TO 5 fi&TOt (Egg) ^TOJ whw 
TOlt «TO (Synergids) < l e ll TO i ? 1'»<i(.«i« f^tffas f*tW5i C^TO f^Tf&CT 5 SfPsTOf c<ph 
(Antipodal cells) <C 5 1 1 i£)'e|w$. cj^lfTO 9 t^ s T£tHrat CTO TO I 


11.2.3 (Fertilization) 

TOtTOera *pg®i *lRrTO *I<iMg<i$ TO’Igto TO^es (Style) *l1w TO i TOTO 9 I^H»iil®i < pl 
to ’IWS CSf f ^C?T TO? TO^T TOttf CTO 6 ! ’TO’ ^5 TO ^ i TO 5 TOf 4 































































■'it' 1 # 


(2n) 


^OSfSl 





*tsrM*rf% 




O 

l 


^5c^ i lc Aj,9 ft^l%'5iT5r 
(2n)- - 


(2n) 

W5J 

<tt — v —> y _ 

(n) v^2]i3 


(n)— fo 0) 



<rsi^ p ti?fl1§??rtt 





Ml^tUlPl-*! 





fi>3f 11.09: ^Inbotsi #^T W 


3^5 ^rsjvof# (&U3 <J?®fSFT Tjfij ^ I (£)?■ i£]^5fi> fo«f|'*]*i fofa'a ^C?f 

wfcplfr (Zygote) taRi <PW i Wr < J°'st«i«i whfiS 
(3n) ' 3 T 3 TT c<plc*m (Endosperm cells) <PM I 


m # iiwppt «iw c*fM RteGtoiiwii 

^ i <5 *ii>ilc<P RRc<i<p (Double fertilization) ^ft ^?T i 


^pfr-oj, $I«R*>h- w-io>r @li«t 
















































*8* 




(Development of new sporophyte) 

etl^liJ (TOft <?TOI*pl$ti34 sm <TO i w R«le»w # <TO ^ i 
TO W *|R^Uh« ^5 ’jj TO i erftc*nd>n Rtelert (Transversely) i 

Wl«IW CTO (Basal cell) ^ ^*Nf*ET C^CS?T (TOfifop 
'irf’ITOT CTO (Apical cell) ¥®TT^¥ i ^^tC 5 *! <£\ CTOijfi>¥R'»let*i feme's $ltt^ i ?ter *}fc¥ 
■nftTOT CTOf& ^C*f < lf?I e t'S ^ i i£T^ f%f% c<M*i C^fC^ (Suspensor) 

’fcr "TO i to *1 %f<H ^5 «<w ^ffflcs* i TOro c»!M fH$&*i!>ifi> *wn>*y 

fc**frT TO l ^ W (TO^M gift's, *£RT RvSfoillW 3n TOW (TOTOttt TO 5 I 

< #<Ta %sr <# c t^ ^?n ^ ftw ^c?r <3*fiwt 

(TTOWtc^^TOi 



PTtf C5H, Sfolim Ihw (TTOW^ lire? •UI«d»l*H$i> TO ^fi> 

*wm *t?r &^i<piw &«i(.'® ^iiw i 

TO¥t ^p®r ¥®rc« TOfa't'o wi¥, <pUh, t%g, ^=rf, wf§¥, c*i¥M, 

1 Rl®t, *l^®T R'ojlft :y RfW %TO *lt'0¥t ^C 5 T'Q Sf^o^fc^ 5 

*p®t i RR*mm st%¥t c*t¥ ¥*»r «6 ott eiQnit RR«**M £#¥t »l#inr 
CT ^rM'Tfa ^R> <PW, ^©t¥ TOtH fk¥ ?IC¥ <PC«1 *|RH^> ^¥ ^¥v «£RT ^lc®r 


$o)1r 
























































































#CRR *8« 

^ i RR®*^!* *R R«t*R (i|<p<P'olc<i ^RRt fCPR "oiijId W*tR3;RR<5$ '5R <R 
^p*t R&R R*CR, R 5 ®! R£«TI 

^ R#*R WT *lfR c Fs TOT ^stW 2f^s '*P«T RtR, CRRR: ^IR, ^RI R^'RPR «f(.«l« RRJtRJ 
W*t ^ TO R^R WI < # e t^» '5R, ^»RR ^TO> RSR^s Tpsi Rt^f, CRRR: RH?I«T, ohvsl rm>j|R I 
RR 2t^» 4R? R£|^© «p«u<p TOR 1%R 'StCR «R RRt RR, CRRR: RR«T RR, ^ ^PR 4R° 
CRIRr 5 '*P«T I 

11.3 «ft% SteFH 

SflRsTO ^ RRSRR' 2Rr*R CRRt RR, «it«n«i £fW*R (Asexual reproduction) ^R® CRt*T 
sRRR (Sexual reproduction) i 

TOR fiRRR: RrzIRr SfRfa© TOR 2RRR Rtf i VtfMlfR (Budding), foel«M, RTOR 
^sJlRlRf^ TOf5£a 'qwll SRFR^Rl 

CRR CR stflRR fRRfR Rc®R £ft% ^ 'Q i)«m CTO Rt ’Ijlc^io (Gamete) 

TO 4R* TOR RlTOR TOM SiTOR R^R 4R? TO, TO* 

crR sfsjiR to i 

11.3.1 Fto<p (Fertilization): 

CRR SRHtRR Wl Rc*)<P SlwN*l i <*lfi> ^Rstf &stfa<p £|%RT i CRR 2RRR IwR <RR? 1 ^RR 
Rrto Rtw to i r%rto font's stm to ^ 4to R&Gmir ^ tor 

jj^ys ■*$ i Jf^fS TO CR CTOtf ^*R RR, TO* TO i Rtw %RT RSRtfs© 

TOR TO RRR TO i 4R? ^5^ RJTSW (n) 4R* 2l*R OTORSfR 

(Chromosome) TO TO i tfetfBTB (2n) RT ^ 2W CspICRlCTOfaPtf i # « ^ 

TOTCTOR ‘ 5 l%r Sllf^® ft«C«>il <jR*F51 

RCRR* SitRRT ItoRTO RR£ i SflftTOTO 4R^ StWiRR < # e fs 4R? IwT^R TOJ 

^xif5\o ^ i Rc«)<p rrR 6 !^® ^strRr^r^R i ^rrR RR® toi ^ RR® 

<P3l RR Rt i Rc*)<P ^ RRCRR: rRs R^W (External Fertilization) 4R° ^®S RtW 
(internal Fertilization) i 

(a) RRs RtW: CR R^ RrT SllRwTO Rl^CR R?rR® ^R rR 8 RtW TO 
’iRt^© i 4 RRCRR R^W RtRR't's *tlR$s RR <PW 4RR RR £lt^R RC*0^ ^RRR i CRRR: 











































































*88 


RRsti "5^, i to - iiRr cw: ^t»i?r i 


(b) *p5S fttW: UlM*.* «rHHlW fact* ^8 TO *if W® i 

fwra ^tto ^ ^ It ww stm ^fro <u *ro?r faw 

^r&rn i ^»g mm ^troinft ^fwr^ an% wi#n 


Rwt'Vii ^»«i^(i> G*nRi^> 

fro? <qc*r aw* ^Tg^rtf^ to, R^i'-jw ?fov 

to cro, csictiotto ^p to^» f $ t'©T-'TO?r fcjPrSjtsro to fat 
PHfar i 

Rco si^Bwis *11*10*13 ^(TET £i'sr»ic*i« tft’f^c®!! oHlc r il *c°il: 






ffcsf 11.11: ' 5 H^R SFSHFT^ RR»*( *ff*f (a<pf&i£|) 


«£R* <R*t 2$ww ejfatit TOTSRI 4 sOfam 

^S ^r IW W WU (TETI 'SJt^ 4<PpHfafa < u S|t% ^fK StolClS ^SRJ It 'Q 

^1^ W»t <|vo>lH i 

11.3.2 2|W=T wit^ 

c®mt cro^ (?i *«wm ^ *to*t i^rrafap *w<; ^t hiPi$H stftr c«iw 
^g^o ^r i ^ uMiiFte ^o %ro ?rc$?r ^tTO cft*?r f^sr *ra*t ^fro *tos 


*cO*r 








































































*o$1r 


#RR TORR *&<t 

to? cw 1 r%t fR*ft^R« *ii3RflR to fiwr to to? ritoIrrs %rt Rte 
■TORI rscr i FiPrv r«R ^HrITO fRo^s rcr rRIIrr ‘“ttfR^iR RR'St Irrrr r^cr i 
iRffifc TOR CTO CRft Rt TO lR8Wt RC«T CTOR Rf%R RTOR RJtTO Rfl> I CTO RtRt RTO 
^IRMfwl CRRf CRR I 

*aiRlChR ‘"iftR lR#rf*T© #*I*RRT TORR-TOTO RR«M iRSTOt TO: 

(i) f^ll* Slt^f (Pituitary gland) 

(ii) RI^SMiva SJt^T (Thyroid gland) 

(iii) 'oulc^ih slt^f (Adrenal gland) 

(iv) '*j«a>M«ui 'aiihslt^r (Testis) 

(v) fiSRPTOR RRM#*f (ovary) 

(vi) TORT (Placenta) i 

faj&iSlfa Sit^r cRw 1 r%t *rcrr RRCTO to? ^TOr* rrcTO Irs^ rr i 4 

^CViH^it iSHRSifalR Wt TO? TO IrRIR TO, Rl^CTO ’TOStf^SlR ^R TO? ^R 
Wt iTOR To i TO^T 4tCRT TOlRR R?tTOT IrRRR TO i Sff^R CTO* RI$Rfe|R 

RR i 4 RRCRtR frrfRR* TO? RHf>H> ^fR, otRTO 6 ! £tTO TO? tR<TO* RRR^T TO i 
'flUll^HH srf^l CTO fR8^ RRCRM CRtRW ^R « CRtRTO*! TOTOt RRlR'sl TO i 
CTO f^s^s Cl>C*BlC>B<W « RJti^tC®R ^*ltRR, RtlW-C’flR 5 ’tWtRt, TOR RR 
*||rWr R.'ojlft c«ill«rsp e f TOTOt RRR'aT "TO I fisTOR CTO fR8^a ^C^lCSR 'S C£ftC'STFi>RR 
RRCRH CTOCRR Rtft^pFs TO'RiRt ^fl>, iTO 6 ! TO? ’PstRTOR RfRty qft, TORf 

^5#|R ^R fRR^H TO I TOH5T iWr^ ^TORCR iTOiR ^fwr TOT To i TORT CTO 
fRS^ (RRRSI^R 'S CSHcetc^^i IwtTOR TOR stf^TO* Sc'sl'st'® 'TO TO? TOSlt^R 
■^(r <pcr i 

Rh<lPl*j[ 1 SrRf5jRC e lRTOR '©Id* £|'St 1 R'®«l TOltRTO TO*RtR 11 5 !^ 'RtR <TO<Ph '»ll'aTO 
"TO t<PC*1R TO? '5ltJC«lJ tg*t%o RR i 1 <pc“ 1R TO? ^sRC'lR RlRTO^ RCRt RR8RfaR*M I 4 
TO WCTOCRR fctfRR*, 4|MPM* TO? (RR ^#fSj^R twM RCfc I ^RR SfTOTTOR 
TOt^lR ^fR ^ twH R®C® ^ TO i WIR «flRR ^<3< TO i TOR 
CTOR Rl^CR ^R° 1%TO ’llRTOT RC&, CTO: C5CTOR C’flNp-Rt^ ’RtR, TOR RR “'itRRTO 
RR ii)Rv Rsfif '5 'Qv5T RR I 

RR8^lR<plc«i CRCTOR CTO CRRR ’llRRTO CTO RR ^5f RTRT: CiRW (RTOf RR, C5RRR 
^R%m ^R TO 4R? , s«^aR RT Rtw RR I RRSRIr^H CRC^ CRTOR IrIrS TO *R*R 































































































*8^ ##S5R 

to i hiPi* ht tot i TO 8 >ifa<fric*R 1-2 w *fir croRt stwr top©t 

*tt« to 1 tor 6 ^© 40-50 w wi <#<© aiuium w to® to 1 wr *w^r 

fiRfTOR 'SRI TOT "55?! TO 1 (RCTORt (Menopause) HT TOT i ^TO*? 

^fTOfu ct frofi> to tot toto, h#pto w«tw TOfw tot to? i w 
htor hr crstot *rtotr 

Rcii q<p|i> J iNlf'st < p, «J% '^tlf^lfw TOR 1 Rtiis '"HaTl-fR CTtH £|u>t>R 

4^ TOro tos 1 ^®kt ^ro ffiflfanr csMimr totf® to i to csR-ftf% « 
^rcrotTO tors' tos ^ 1 froR toto >wfi> Wft TOR%rt cro ^ toto i 

20 W HTOR Wt R<llTOTO TO*T TORT $fw TO I TOnfTOtCTO WT CTORT 

toto ’faWTOi to tot Ha^nit ■sir to* w &euni$ rtor to i 

'"HaTl-fR llR.4 5 TO)<R ^CTO - J^I^[ ft SRtTO '©IC.H' £k<H <PW I •J*5 5 I' , J[(.'S C, <r l'St 

TO^s 1 Ht ^TO^ #©fTOT ft St'SRTOCTO («'»<) SiCTO <psos TORJ 'TO' 1 TO 6 ^ '^t < I TO* 
feTOR fRTO TO> fR fo**ilPi<.'© 1 4 fo«n*ic<p Rc«i«p TOT i 'TO CTO TOT StCTOtH, TO# 
^T<jfTO TOfiJviM TOtTR V|MTOt*tl 1 %TO TO RCW TO >1 4 fTOR 

TOlfTO ^$sT TO^sK (VICTOR (n) «t^TOR TOS£|*R 6splCV||CStlC>R (n) fi®R TO>, TO 
^ 2PR OTOtCSftCSR (2n) TOTOT Wl^F# (Zygote) TO i 

11.3.3 

Iwtr %h %<t fewiPi cro torr fro wr to i 4 w %tor cro 

R'ol'flH Rt H 5 ^ (cleavage) TO© TO i CTO R>»IWW C*R *tffo?R HfojR qH f&HHlPl 
CHW TOlRC© C^ffro i 4 “'RTO q«tc^ (Blastocyst) TOT i TOlRC© TO “'TO <R 

wihPm TOTO^ "^T, ^©t 'SRI '©I'sjt® 1 

IfllT&lfTOBR RTO ^QTO ^IJ qTO 5 TOlf^ SftftlR TOTH TO© TO i TOl^H 

Hitter qTO ^ qH TOHRR (implantation) RT H«*TO e t TOT i 

TOTH WTO q«t1^ RtTO® TO W ^ V|H4p1^ TO I TOtf^ W^TO 

qTO TOTOR TOTO TO CHW f*T^ ^^5 TORT H^© TOTO 5 HaTTOft TOT i 4 RTO >(lPi<p 
RT TOW TOT TOT TO i RT*ItTO© 38-40 TOTO HaTTOfT RTOH TO i 

TORT (Placenta) 

ct from toto rtwt «ri^ tototo q«f rt^ wTO[-f^R w tot¥ 

TO, ^TO TORT Rt Ha^pr TOT I qff C^tTRR 4-5 fTOR TOTJ RTOlRR TOTH TO i o 















































































































*o)1r 


CTO "STl^ 'stsl^g CTO Riel's TO f\s>*ITO 'Q 

ssiIRm 5 ^ ^ ^srsrat ^»f% to i Rwc<p<i 12 ^aiw toi *rot ’ll^s i ^'stw ^t 
■sit^ vsT<qi-^<i ^s§asc<5<i 'src^ff (5^# 'oiRci^d ^sp^nft ^f®t fcsft ^ i £M(.<is ' 3 tsrt ^rot (7k 
c^ic^ I*wh® ^.cii ^n?f i 





-^pKM 


*m *rmt ^t 

C^ft^ 5 W«T ' E W?f 



?m « ^t'SH 
O2 'Q ^ff 9 ^ 


5l\»<j\©)<3 <qc\$ 


«1 W*f 
<^*i<?lfil *T5Jpf 

^fttC'ST'l <R*1<P(II f*t^T 


ffcsi 11.12: wsrat 'Q <^5 

'shsIs *iklt<u ^5 er^k<i *TO kS1 TSf^U *ttCTO nsTO 1 *l 4 ?[f, «ilRq, 

c^k, *nft 4 k? *lftw wf ^jiR 'si^sh tojct ^Iwis k$ cro> £fw*f tot 1 to^t 

'oic*s<pi3i <pi«pt»i* kret TOr 'To' 1 toto" sitwr ^5 »ii«i<i cro> 'oilsicsti sk 6 ! 4k° ^5 
c**ic4 <pi<i»i \&k-'qsilk's?i RR^fi <iu >1 am ^<ik ^iic^r *<c'oi ^I'St to 1 
wi ( 7 i ^s,*k kk «ia) 5 ii« kfwr (?k cro* ^*mR's k?r 1 to?H 

^c^H fcsfk <pw 1 ifl jjc fc 1 «i 3 *sHI<.<r*p c t 'Q 'TO ■^I'olR^ *t&c*T klklkJ <pm 1 

' 6 i>wiw 8 ipr w#r 1 ^rat, «iifoPi 4 M w m\ ktfro ktcsr ^ to- i to* 
•Tiff'S k®TT k?f 1 ^ ^prs illk# ktf*T, TO I'S'S* fTO ail^GHWfl kW RRjf| TOfffo 
RR^ ^dJ 1 ' 3 r 5 raT c^w ‘S' 5 t*t <p's^c 5 rf R§^s k?r, ^ ' s rt^! 5 ^ 

em 4^5 ^kfwt to 1 

'oih^^l (Foetal membranes) 

sim^ stwtfro wv ^er, *^mR 4 ^ w«ft 

oloRw < p's’J[(.«il t%Hf ^t 'oihoH ^llw 1 'fl , J i (.«il ^|f^, 'oikH-Sf^rH, 
























































^HR'SaM 


vafe *13 


*13 


8 ?fSt3*l3 



2TRT Wb ^CT R3 

Pif^Rma I PrfW C^R f^'Ol'er-1 



\s. am aa ^ 
caaa 1aPr$ ^<pfD a&R i 
a^a^fas 4&f a£=m W 
' 5 fR s 'm ama 



^paa^at 


8.8 rn$m ata ^^aaPf wtaa 
atar w ama* i ^ TO 
'S aP^C^a s&R I 



<t ^^*13 


^^*13 


^ Wl^*l3 


Vfibr ' 3 W^ *t3 


e. am %■R$ma<m qvm <[Pa amv mrz aca i fa^pr 

aramakaa aat^?n ar^^ ai ^aa?ap<p^N 1%^W5ramfartoa 

v^wa w i snaata arca> i m^aR^i Ptc^ am atlmm 

a^bar® am^ i 


ffcsr 11 . 13 : qptR 'S tRRsR 

w Pwm ^jif^ attest r^iwi a^ca i ^imf^tM amaaa^N ^ata* <m a^ta ^ 
aas? R««ica wsr caa i 

q®r *\us am 40 ^r^rr a>ta i ^ isr^ Rata asa# attaa wa « 
^aat cata* *at*iH ^swf rr 1 tfRtaa ajR^at^ ajaaita Rqjffo rc« w& 

4 R? Rjat-taRRta RR i 3RaaRR MWHIM* aa^Rt (Labour pain) RER 1 SiRERR 

c*ia Ratta ^t*ta ri^err aat^Fit otc& am 1 aa f^staR \sa°r ri^er 1 a^® aa 1 ^a* R^tta 
f*mijfR&aa 1 


10.4 SfWRR-RWt^ C3t*f 


10.4.1 «f|^55T (Acquired Immune Deficiency Syndrome at AIDS) 

RvSRRIrE^ 4 ^v 5 R 4 R# RtRtW RtW RJtfa %RER Rfaf&'o I 1981 Rita ERfflfij «llR^'o RR I 
Acquired Immune Deficiency Syndrome-^R R^t^RlR 'alRlRR fata a CRfRfijR RlRRaR 


o)br 































#3? 2f5r*R 




(AIDS) <P*I I UNAIDS-^a 4?* ' i> tfaa“*lJH C^fW 'SfHI ^rtn CT Rial fTOf £Ha 2 

Ca>lfi> 30 ®TWa Caf*t (31^ AIDS-4a erhl^ ataT «||$»H® l ^%IJ 2fla 40 1 ‘t®R*t aiRt alft l 
fa^ raWJ R?*ata ®?J £ita164fi> <?W ^ CafE^t? R^l* au>c^ i Human Immune 

Deficiency Virus RvC'W’l HIV ^ifeTO* '0||^>aic c f ^fe5R a? i i£)^ 'o|fel J l (?S|® c<plcaa 

^Mraa a*Ea m (£i croa lirf^&af® ivofi^ cm srt^taw-sra^c aro % afrta i wr 

<?^» CaTO* ^Wlt (fTO? a^C? CD4 'Stl'®)* «|® a^cTO) 'Q ii)I*uaf®* ^fastf 6 ! ^J*f ^aj(.'© 

<ro i lift ®ifena aii-Mcw* warn arcaa* faa ata^E® atca i 4$ 'sifeTO* 
cal%r to caw £tf®cata Tfsrsr faa^ ^Ea ata aca cat% f§i '&i 1 h<ii< ^ca to i anaa 
^fesR car% cata sif®cafaa* 'wst TOT^ta arata ac®! carol ^a ^aa® ®nfwia ^afa i 


lilfe&a CalC’t? 4*13*1 

PiaPiR® a^taca ^aswa ^>a aj% ^ alw caia afar atcaa i caaa: 


(i) (£)T5(1gs|^ ^ -at 



<4 Caffl^a l 


(ii) ij^nteR'o wm, staawfa® ?awt, a® a^asta, a^jaj®*. ajMicafrai, arota 
fesjifa c^m to a$ *tfa*wt®ia 
sleal'SM aa i 4 ififesa 

CaW «||<$|*to ca|% *j$ 

a#a to aaat®ia a^aE^r 4t®a 
cam^ai 


(iii) 4 fe 5 CR a^f® alat (TO 
*Wl*lR >I*®IW Cafflfi> ^®ta atI 
atal? RW CafafaTO? atWI 
atcaa 4fe5R ^E® *ttEa liras 
^5 atEaa TO? r 1 ®^ ®*la 
4fe5R C?W "3E® *ttE? I 

4 caw ^i 5 ® 'sucsrt ftn 
*fta <Pac°l CR f*P^G iflfeSER 
®|la>|*® ^E® < 1tE? I 



<p j ic<piPiPiv& c°r?n^ 
GP 120 
GP 41 

^sjT'pff^ 

RNA 

51*^1 &(T^W 


ftaf 11.14: HIV ®lfetE?? TO 


(iv) hiv ^Rhi^s feiEst^TO? PiR®, ^5, ir® w?l1® in?? ®r^ltEaTO? 

w <> llf®? arnica* RfaiE?^ ^ c?W ^n^® ^c® ’ItE? i 4'5Rf% cage? 

c^® ^atfTO aj% aia^la <pac«i ®l? ataiW'Q cal’# ^®te® ’flea i 


'jpfr-'o^, ##S8R- jB^r-io'sr g#t 











































































\<to 


'ShR'fcM 


(v) wlwl W®t v ©mj <ufes ww. <p*c*i 4 c^t ' 5 T^f^» 

^?n 




c?ift #^t<$ c^ 2fw*t ^?n?r m 6 ^ ^ £W*i *tt?r i 

^ 2f^H v ©i'©j*'a <*ltw R^Rcis ftPiw ^nrr i ^©fa*fa <p«i<p '5M c«lw <pw<p 

w ®tw c^t «nw ^i* (?fc^ w 4 ^ 5 ^ 


^RTCv© «lt^ l '©t* 


I vs*R 


^ wt% 1%^ <P3l3 3||C<P *ff I ^ 'STfcsf «qj(^g c?f <3^5 5 T MlC 5 'fa <)l^ ^©T WWT ^tf^T I 
4^5^ ^it: 


• ^© 'S'SR file's I 

• ^ ^71^3 «f*f >|5WJl^t tfwSflt ^ qm ^ ^ ^ <7T*II ORT I 

• < 4 ^ ' 5 IPT ^© 1 ?PG C#t *flTP*lftT ^ I 

• '©|(, r i < P R r l *JC^ ' s ^<PC*ll ^lF*f 3.C'© 3||(.<P I 

• yjt\s i£r? <r5fl??r ^Nt ^^©<1 ^f, ■gpi^ssr ’^pr^fc s T ^c?i Trtrr i 

• '3*f5K5«T, C5fc*fa *IM, ^'©)|R W*t 'S&K ^7T *fl?l <4^ (TFMt ^Tt I 


«£|^55T C^N «lR>Wllc*|^ ^*lt?f 

C®fsrat <4^ C?lW ^PPf^ c'src-i^. i <£R7rt 4*j77ff '5TC7? 'STft^ f% ^Tf ^©t *tft^t (TT'GTIt 

^ i 






ifi^T sttetwr 

caw R^lwn 4 lnM*lwl c^ %s c?rMfi> 2tfet*r^rRy^^? c^rat 

2if'SWlC s J?r $*H«l»Jt«ll Wit'S (7T*I 'S ^1 <Pp w '©^|51 I'sR I 





<?tw : czm 5 w\ ^sr ^ 4 ^# wt «w ^ 4^5*r firor c*r^r/ 

Ri<pt«ii5 'oi«p»i w i 


*o)1r 












































Obbr 







1. 

2 . 

3. 

4. 


^ en% ^»it ^r cw 

«*rt acrtpt #? 

^rsrat ^t? ^t? 

C3tW ^R^ft C'T'QUT v5f&vo? 


5. "^sf ^jNjf w i 


Of 

1. ^SIC^ vSfvSC'TS 2|'Sr r l*i ^5fWf ^lt ^ C^ 5 *?? <*><) I 

2. wic , t?' 5 r s p c f's stf^m ^r i 



8£t 

1. C^T ’fat’tw «!t^? 

^SRt "5^ 

*t. 

2. ^«r— 

i. v *ll< s IW ^5 ^?T 

ii. 9 1'»^'S9^8 ^ 

iii. ' s I*J5}f^f ^[‘S't^Rt^o «Jlc^ 























i 'Q ii i 'Q iii 

’t. ii « iii *1. i, ii 'Q iii 


^N<pfi> ®P¥ ^ 3 « 4 SfcSfa 


3. Bwi$ C^H ^R[ flw ^3? 

N *1. 0 

*t. P Q 

4. ^RJC'O tbWm CfH ^ffWt ^f? 

M'SQ *1. M « P 

*r. M « N ^I.N'SP 




M 

N 



^5R%T2t^f 



■#? 

«f. «|R«fc W® ■# C^Mn? 

*t. P Wlfl> sjtwr <l3T*tlW^ CTO #t <lJMJt WI 

xf. q f5t%® wit® 41«i« aierifot* ?wr ^c«r >i»i»i\e ^ i 































2. 12 Wire WW C^lk^Rt ^C*^T ^ ’fluI ^lt% « *lHfa*> 

*lf^Fofrra *lt*tMlPf '©I* ”** o*ili 5 | ^cn o’ic*, i 'sfc 's|<i "sit fiJR^-io* 1 * *>103. c»ic«i 

<WC«H, <H TO ft’jW** TO* ^ I 

^prar#? 

< AIDS-C^ it's* 5 <aft ^«Tf ^?f C^T? 

®t. 3*10*1* ^ J i^c*i* ^Tf^It TOT®t ^*T i 

^f. 3 * 10 * 1 * ^ ^ 0 * *lf**|o** *V» 01 * ^fir 2t% *»*^1* ^R<Pl^CeTf ^TNjt WI 



















^pfstsom 


ettas ' 5 Tv*t 9 lf% 'Q 



PWlfa, '33T“'GT>t\ « Wt?s ^RGRT vgswi^ 


, srt\5t-Pt«I?‘ 'Q st^f^t^© faPlSjhfa ^*ft^C5T '>i'®h-^i*«Iv»(.v» wilt's i 'sit'stPt'sf 

ctw M*P§i "sitwf ■#»tw ^hholt'© js , '©t '©ihsl 4 ^r*oft?r «th(.'© i 

4 wf 5 *?© *im<r ot ft%J oslft t£R* ®mt ^©tW<T 

(Ancestor) C®IW '©'£'© ^c<j ft < i's r i ^t 3 r5 lfwt£*fa‘ ' 5 Tl*0t5f ^It 9 ^© *tft^f®^© '3 ^fpsft^s 

qia*r i 


























^ ^rt?r c“lc<i v °iIn^I: 


<R-*t?if^?r iM ^ut i 

biQQi^ £#i% <iwil) ^*hhh^ ^fat *tm i 

biftQw faf*r% *ws?r ^jnji «\m i 

^IJ ’slhha* ^JMJt <P^c^> ’IBR i 
DNA stf^f ^I3t ^RJffs ’fmw i 

\s«lJ ^||i|ioc«q fi&i£R4 (DNA)-^ ^fa<Pl ^Ut <P<K^> ’im l 

dna cft?5<r swtfwr ^us *tm i 
tsi»t “W i 

(.<sr(.ifi><p Rj^i'oivteiw^ 'Q «p«il<pei "^fat <p<k.'« i 
R<'sm4 <rtc\s *imi 

*tmi 

gjerlfv®^ RJ(,<p 5 )I<pI<j Rcsfa't ^^c'o 9 lt?R' i 

XMM!*] 'G faf*H>Pr^ f^f?I *ll*i<i i 

stolon ^)<ic*i (DNA) CL?c^ 5^ ^<111*1 ^3*i«lfa <PHC^ *rt^ I 







































12.1 #1^ 

* 3 ®% ^ biftfi* M^fSrsjf^i *Rr^ slror alter 

«ifi^»i ^hl*®* « If^nSva ^ i »n eflwi www. ^ afl<jjfw%ter atwlwi ^ 
®rtentf *rMk^si %sf <?tw Kmni, «ik»m %5t C 5 ^ wiMI^, *llc5?r^t^ (?tw *f|iHt^ 'srok® 
ci# i i£r«k^ ewfar £#i% ^rter «nwi ffi^wster ^*rt^w 

^P®H *N^?r TO , 'Wlfil« WRT £tH^ WQ *TO f lfo" (Heredity) i 

f^*tte wiIotIdiI « «tC^ e lt ^T ^ST ' 





^iw: ^terter *m c^teiter ^rfifti« tiWSjfljPit fBf^o w ^ w<r 

"SltedC^T ^ v f 5 ^It 9 t i T <P^ l 


12.1.1 ufoRi* 

’STtvSlf^m M*t%t^r ^ftrsT ^spf ■spsto *Wlffo (Hereditary 

material) ^tfWT I <4tl£®lt ^J®!t W J lwk«rK f®R, %i£R<£| (DNA) , 3[ter<4*T<4 (RNA) 11teE5 
»Hc<p ^r#*s 'oik«ilD*il Wf i 




fear 12.01: RSIa»«|<.»i« R>'®w <js>Mlc.«tM« 










































#^?r 'S RWt 




a) (Chromosome) 

^*f*lf%?r £f*tR ?m G* lt»llMfl»l i CaTO?It Wfa, 4fi> f^fls'QgfrsFW f^s 

^ C^rlf^T %?f «1^s i R'Sel^l Strasburger (1875) Wlfwm 

l g^Sffe £#N5jff5Fi <?FtW «£W (^ <7115 CtftCTlOTTO, ^fiT f^sf 

^ftOT ^^<pc^l> 'srtet CSlW WfOT) 2 1600 *l4*« Re's i c^lwIcetN 

^Ttqt^s 3.5 C«fW 30.0 'Sflt^T ^ £ft?Sf 0.2 C$lE3> 2.0 ^1^1 ^ «ftWI (l ^!^*i 

= 1/1000ftft) i wiwicstiwo ^rr wsIPm c 5 ^ (*n 

¥sH ^ofTO w TO to 'SJt'GTlt I C5tm <R, J?m Si^#, -mstt ^ ^®Jtft 

tt*\$s onwtcsrm ^ ^wfer *jm im \ 4 c^iwiosmw 

(Physical basis of heredity) 'ofNJtf^o «p<il ^ i 


b) fclHtfl (DNA) 

Wtelw £f*JH ^fT f\b«lf$|«l§Ml ^5 (Deoxyribo Nucleic 

Acid) I 4fi> ^ ’lPlftvSfo's‘B!$Ws<1 «1^T I ^3r wrffa 




f^3f 12.02: 


A 

T 


C 

G 


TRT-AB®, 5»>r-io^ G#r 































































































i TOs 4 l 4 H 3 <t Hl^cBlt'SrHVinSvo CTO , TO ( 4 #fTO, fllllfrT, >ll§d 3 !f>M 
« *I#JTO) TO* «ltTO WpS SltW I ^ fro# ^TOM«> TOCifl TO l DNA 

C^lc^lC'srlW’?! TO^f i ailRs’i R'ael^l Watson TO* R'wl^l Crick 1953 ^Tt^T 2TTO 

DNA T51TO (tfpi-si (Double helix) ^fat TO TO* 4 altera '®F=U 

TOTO ^aTO TO l HftCjjlWM CTO^MijTOTO, f^fTO TO* l 4#>fTO (A) 

to* (g) c^r^nf^f^r to* >n$dsif>M (c) to* TOtfro (t) ctotot i 

TO# ^TO ^RsPm (a) «HJ TOtt^R (T)-TO TO4 13 ^# ^CJSjIceri ^ #C?f ^ (A=T) 
RttW TO* TO# (G), TOJ ^jpZRT >||$ClJlf>ITO (C) TOT fTO# TO 

Rc*J *Jj$ (G-C) *IIm> I TO 5 ? RTOt <fT3# f*|SR«i TO* *##f5#CTO "TOI 3,C*J i 

^TOT* ^J# ^JCTO TO# '3|*'ufiR 9 #^a < P foig TO> TO^ST TO I C^.PlG'SR SlIvsITJ ^«fsT 34 A 
(Angstrom) frNj #f*t# 4R* TO# ^#TO "TOI 10# RSfjp'QTJl^is $ftC^> i ^TOt* 

*3# I»i«Ii j 'Qi>Rc«<i #TO c^» fro>) 3.4 A (i A = lo -10 f#ta) i 

DNA-TO Tj# *lRiR'5fa jv #|$'is ^ (Antiparallel) TO’TOf <PM I 'STCTO# ‘ p 1jlt>lc«ll 

W* MttTO TOT, TO^Plt ’•Ilfil^lW (Flat) £fTO WTO *IW q^lM WTO WT i WfK 

dna to?t <i$t<n #cro to ^# (error ^w) to to ^to to* w*i# fro *#» to* 

ifTTO 1wo«l«l %3> N 2 CTO ^TO’TO l st^o C^tW'Q DNA "TOt Ttoj ^Tl# 

croro dna TOlriTO c*imh>h *«i tov to* TOfr#ww's#^cTOww wRJfSi&n 

«lw TO I if# TOt<T ^fiSTO #fc§pei»te«*<| ^t fi&Gw> i£|%TO «#® l DNA 

Wf C#TC^tT W 20 A i DNA C4ltfllC*rk>M SfTOT #TOTO TO* TO*ffi#<T aWlilfi* 
fsfs (Chemical basis of heredity) i DNA-^ '#^TO DlRfa^ £|^s *ftW TO* 

^K<p, ^rt '^fero ‘5t#fro» toI 7 # to*t ^*w >ii^>il^ot ^©tw?r ^*TOE?r Rt.ii 'TO i 




"^tW: DNA-TO ^f-va®! 1MH 

lm ^Tf^TO 6 ! ^TO, 2# ^wlwl TO?# ^TO, 40# 1.5 cm 
TOTO *1%, 7/8# fllPBwn (W TO TOfa) t®*f%* #, TO, %T, TO* TOF 
^*CTO "TO^, «#t, <f|^° ifl^# , «t#r epol* TOf i 

^ttTO TOt: 

1. ^ TO^TO TOI 40# 1.5 cm TOTO ^TO TOTO I ^1# CSffTO® TOT ^#»T TO 



*o*1r 

































































































*o)lr 


#?r « to©:? 


f \ 

<*r ^t*f ^«iih Rc4t ^rr*rt ^t*t wt ftfto <*R5§ *nfi tof Rtoi 1 - 1.5 cm 
<UlO>l4 40 CS|R> 50f& C*1I®1 ^®T fc©f?f <K4 §Sf f*R> "SlRNtW <fClJl <PW •Tf'6 I ‘3' 9 jc 5 ll 

Ijto to$ ~*m 1 'swstf ^ «mw&1 

2. Sll'olw j aic,4 > J 1 a ll*1 I'OI C<PC.U 20 <RC4* 25 ijc.4 j l*ll 4>W •It'S I S|R>il> £<P4l 

8 (RR> 9 cm «Rf ^GTIR ^tt 1 3,04 f®iiR<i| ^C'teC«l R\5fi»'3i5|^\!51 

3. CSJt^t <7Rfi>-RR to %?R tRRRfRR ^ *ttF*f ♦WliftUhtelM ff£t I 

4. '^•T R 5 t®tW^tC 5 Tt 2 cm l>'S'®t 4>«1 fo'oR ^(.'©l C<Pc5 'ThQ I 

5. ^4lC4 f^sR "siffat G<PU> Rf^tt ^Rt^CR C?tW £R£5f ^RW '4 5 t 9 tW 3 cm 4 s (.4 

CT*d> to to %?R ^*R «fl>IH'elM ’lifto WQ <?R %?R ft* 'SIRRR 
fftW 2 cm ?RW ^C?R ^NffSf cuw RR i <*RtBT ^RNR (RRJ '5RJ *\m 

■^f RvC?R ’4 5 t 9 Rf 15<PR'»|C4 ^fRt tof *lilft>G4 R'S I ^'©tR' ^WIH $4RR 'to^’JpTR 

(10/12 fi>) 'SfRRlFT ?RRf 'Q Tf»Rf tof R'Q 1 ^RR? Wt$^ A <*R? 

WlI^F T R\5Q»'S§1^ *TCR RfR i^?R ^(.<P<pR> ]RRf SG4 ^t<P<pfi5 C*RR I 
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##55R 


>| 

6. (10/12 fi>) ^|C?R jj<psI<i RRRtFR ^t«T «TH 

tol Rt^ 1 4*lftR %T Wl$^ C RM W*!^ G I»)'S&'Q^5 *TC3 

f*i<.«i •qiwis jf^Rt ^c<p<pT5 cg <RR C*RR 1 *ic*i RM£© $,c<i ^<1*1)5, R^s? 

?OT RftR ^ Rit’Rf 4R* %T RvtM ^ «TH ^RW RRfc® '55^, <*ET 
<ul\©(g»i -^s rrcrrii 

7. 1 m '©l<ic. < P ^ $<P^I 4? 5 fi> *|MlMl RR*tC?F& R>«TCR^ ^ ‘ 5 tT^*f 7-8 cm '5RRT 

cm to RPs 1 

8. < ^ 5 l 9 lc^*o <p«ic»(5i RW C^t*J RNt ^ *ftt*R <fu5l 

totftoRt'si 

9. ■fljfi* RR*I«i*5 4* * 10 * 1*1 ww ftcii *if5 Ptw •jHJ (l%$Rt C^sRR t'sQ 

C’tl^R 5 ) *ilfa«i 1 

10. I 4'»l(. < 1 <4<P<lR 4<pfl> ^Ml*! $<P*ll i£|R? W*R ^ *ft£*t Jilt'S ^IIC<Pl I 

cci^irr ?m tos rsoet (& 1 «i£ppfi> ™ c^sr rr i 

11 . %?r ito ^ c*m ^sm *r ^ rrr %®R 

R*T*tC?F& <p«i»(n>(.'o C%*f •Tt v Q l -qlvtofv© v©|<itT>(.<P (RF^T RPQ l 

12. Sl^® fi5.i£R.i£TCv© 2|f% '5r*lf^ <RR C*RttR 4RRR ^ I C«U.^ 20fi>R Rtf»t 

<RR C’mm ^ i^R ^ 1 <plc'sr^. ^ *ttP*R R«T *fc?F& RSRR ^ 

to m ^ *$ to 1 <?Nc<r <sfi> toR.^R tofi> robr 1 

13. toRt Rt^ RatM ■^pt Wf A, <Plcm, R^5f T 1 to^»l<l %f W«t C 

4R* ifl*r ^foxf G i^f|sv8^5 1 «{fc fto 0©RR £st% 1 # 

C’IHc^po ^fRRIc*i ^Ct^, ■*!?%! 

14. '5JC®«#W 'SRI *ftf% ^[(.'©h <ik^<l l^vsw ^«T^?I% 

^ to o^fi> *|< \ 4 fw) to •rT'8 1 

I^<pil<p sft^T (^®RR ^s tfl , *R DNA-4^ ^c.vs>«i, 2fRl 

2o/22fi> c*m<! to ^to f^to c*ifl» ^ ^1 to^ 

^mRt (Rto c^r ^Rrt to 1 ^ ®c^srito 




































































'Q f%<r^T 


f \ 

sH«Pp|1 (1920-1958) Rfasi C^W DNA ifTST-W PPFf ^ 

vgWf^WH ««R* T§fo (JsM (P it feW ^W DNA-tiRT to Vitold ^E?R 

CSf^PT 'SSlto (1928-4^IH) ^ S'lto to (1916-2004) I <f|$ ij^SR 1962 

*Hot wtw*r <to^ *IH i 
tot^st 

i£l^ -STO55# wm DNA-«W Wf ^lf « HWU 1 R 4 

V___ J 

(c) ^IfifW (RNA) 

rna ^rr «toiR$to 

(Ribonucleic Acid) 1 '5lf^ s T\*f RNA-tfo 
<3^0) *tf^5fi s 'Qi5f^ft5?r ^jsr ^lc<p 1 <5^© 

<# 4I4hRP 1< «feMl* »tot, ^sito 
*p>iw3 ^ -Mioert w*r 
$nto, ^ii^c&iPm ^ sMtosi 

*lto® $&IIPm) «JtW 1 RNA 'Ol^lwd 

cwwi ^nt from tow rna 
* nwit *iftn toj f%f*r?*tFF 'oI^uipm 
W3I (CW- TMV, Tobacco Mosaic 
Virus) DNA 1 tote OT W 

DNA to toa TO ^otETO 
ftvSto tow SltW RNA I 

C^O? RNA-^ ^?*Nto Itow fSar 12.04: 

<PW 1 

(d) fto (Gene) 

#ETO TO TfU <TO? ^Wi TOFt ^t fato toi e l^tf 1<WEW TO*TO 

#ETO CsMWlOSrlW 1 C^1Xloar1C>l4l OT TOOT to TOTO=T W, 'otW C®rt^i (Locus) Wf 1 
TOlW't'o iil4»n5 tiftcvM efu 4<pfiS RftfG I®r*i sllw* 1 C4»lc*il c<plc*il wwi m<plf^3 Ism 
* fttostw 4^ smp\ »i*hm w 1 toro wnwt c^twt w to 











































































fiwt to i cee wht ces, 1W <reEe?j- Ieiee i stm 

CEE SlTOf faj«M* DNA 1 e®E EEE EC3 l EtEE, DNA CEE EEW% 

fro rna E^c&tsitEcsR e^cEosevi ee*t ee c*$ ^eee ^em 

(7TTO CEfi^T £©1% I ^C<pfe<p C<plc«l'f1 CTOi CSHf&^T 2f«fW T5?E ES ‘*TC$TS|l'Sffr<P 
MlUfllW EE CE*IH CEE E#i E*§ EE? Os^E^lt^ EE CEfifai EE% <#E^T 
^r ee *er EtE© es i snrosfe^ ceifi ere eeEe csntfcrt^ e©ce 

c^fNn i csnfi^icE^; t^N*t ec^ sfMEEsftE fafoEtpEE *tf%-£i<^ ee? ^t cee^ 

*lEiMC*ta EtCE’E fE^tfE® EE #C^E taPl^SjhPi i CEtCE #CEE ’t&E CEE «ili>*H *tw EE^ 
<4^ taf*lT>j’jc»ita mam E® i vsl^ EEf ee: 

DNA—► RNA —► csnfi^—► £#1^11 

ffi&n #ce %ee e?et ee ee i to ee^ si^ee #ce Et she wra ee^ eke i 

RlElEE %CE CEtCEtffSEEE DNA EE 2t\*5 CEE EfEE 2$\*5 <#E <flE 

« felftEEfcE EE*tE ^I'StlWl EKE I 


ee^ fro? fEt®E rs?eee ee^ eere fcPtfijtE 1 e1%e et w wt ■to© eke i 

CEER: >ii>*r]fi5«i v5w>vs| fEEtfE© foc*is «Wt RS^EEEfi* EEf T EE? EKfrt E?***^ EJEt 11 
EEE E *jf5 EEW) ^llc < P (Tt), E>EE «i^l E'QEtE t<if*1^5)f5^ SlEM ETE i '©l^ t-EE EKEw 
T CE 2|EI> (dominant) ECE EE? T-EE EKEC^ 5 t CE ECE Sl^E (recessive) i EEE CElMl 
etta I«tc.*i3 E? j ' ! p<H<r, Sim EE, c<P < i«i E*R^ 2jw?,sj taPl'VjfS SlEM ElE i CEEE: tt 

E^ ^d*in5 EKfct EE i 

CSftE CSftEtE MW1 1866 EKE au>5r]fi> fE?I E^'tW^T *ftW 'Q -ql^xp^ (?l 

(factor) mt 4W^WH cffi *^R’ ^ *lf^ TO^ i G^m C^l 
MW«1W '^'*f 9 lR>Ruk '®f 5 ^ ^«Tf ^ I 

'sim-f^sm vSlvsws ■^‘itjE^TOj < pl'©ic<i sw*i ^itn, <?r ^ie 5 ^ csi^ c^ft^R 
*lfN?T 'STtWI vjflWH ^ 4W%«1H I 

CE^®T ^<pf5 w[^t \q (i|<pf5 'JllciJl "51^ 5|T^ Ito «Wf 9 E^ ^Icol ’llc^ 

i£R? ^Icol ’E^ «Wt ’E^ <PW £N*i*i ^1*T i ^RJ 

CTOt ^© ^Ev» i$ TO, CWI WE (?R I CE^$^m ’E^t^R 

£f^5, ^ 4 CE^ %f fR CiE CET «WT <3EE Ed&t E^ (R^ i 

E^t,<*®il<*'© CTEE EIc 5| Ei^ fsR <il^<p E?I CE5. 1 e E EE^ 'st*u 4ci<i ^ 

■a 

o 

*y 
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Fi$%f 

(^m*^ «Pat) 


Fz^Wr 

(%a am a^at, 
) 


ffcsf 12.05: *tfhpf 

ifia# amw *a»tamtacaa afWf St^SRa ato ^at C«lW ftW ^Ca (FPlt ca«T Ca 4ffa 
«WT « attfrt pOT *1ti& TOW, ^TRT TOff 1%^TO%»rat«*ro<fla*^m% *Hd>t I 

gkach ^ ^ ^1%a 'a 8tt% ^mwaea steam aarr ^a i a^ttoa faWppaa at 
sii% acaj taato cata stwaa ato toa fcaf^r^ppaa a?faa rfs a*at aa i <awa aw 
caw aato £af*t% cac^ to ^atenwa at*<ow aatos latow ^r« 8tt% ^s antf 
^a i <hato ^o ^rtwa mat ^aatacaa ^ amf% steam a*at aa i 

DNA '®>i%PH«i (DNA replication) 

«*ft st^sala <*ia# dna mt caw «iicaa>fi> a^ga dna wj fcafa ^a at a?estfw aa i dna 
m-aam% *N%w ^ i 45 amfcw ^c§twa ama c^s to dna ^ar 

































^8 




\a|HIM TO ^ l 's'iR C<PlC*l<l to?T 

'oH^h tofNSfcvb^piT a-3j?t to 

T , T TO A, C-3RT TO G iw 
G-3|^ TO! C TO *#<3W 

(Complementary) r l'§*i tap <k<i i 

DNA 3^ Tjfij ^WIS fo'SS 3T^fi> < jpl's«i ^31 
SC<I m, ^t?T TO 3Rsfi> «i'g*i 3J3T ^ $,«! 
*lf^f DNA ^spjsf ^ST l 
3T^? '5TC S P 5 ^s«i Ptmi 3)^; m-?m%r 
*t**if^ TOT i 1956 ^TfaT Watson 'Q Crick 

3i «ito<t dna ^si^tor sttom siro 

TORI 



f&BI 12.06: f®3Ri£) 'Ollfa’ft 



3|<P<P 


^1®t: Pl**p<p Tsk Pl^l^lc.'m ^5 i5f®«T c*lPi®i f^C?J f®3|*T3| '3T°<p»i 
©ru C2£tf®l<pc* s i» iJlRcii to ^®iw*i i 

___ J 


12.1.2 C5^ 

^'S*lH > 1 's|^t1c'S %3]'?ft£l 3R? 3)^ <qml<| ft>p>VllR'S0h ) ^P, 'ST^'^U, Sftf^PPf 1 ! 3f^? 

3f^> «T5«T ^WJlwn ^R> I 2jDpi'S ^iI^j-SThM 'S 

•immiPi ^tw TOnwi'e 3i^s ^ 4 $ ft*R 4 dW» i 


■f^3Ri£) CDC j 5'51 R\aahp}f^«qi i£f^ ^J<l3jP<P ’fal'SC'P ^“Tf ^ 1®3 Ri£| fgtflj? | 4 *^(>13 

p53Rt£| J Sl^Pt?, f%3R4 cSp5? ^jlR ifl^re SiDp'S I p53R4 c5^5 
<p«P ©ru slc«il'8ri tarP<p i i#s, ^®T, «Tt«Tf, %f^t $\sj|Pt ^«twIi 

^t TO TO I to^T W’tTOm Pt<N<i 3PR ^ CTO tos; wr 

Mw ^1?T 1®3R3| ifflw (DNA profile) TOf^stTO^ CTO* W3TTT ^ <Tt tatto 
MyiP t^3H3| «i<HP ^lW ^®i«il <P^I ^ i 3)^ *t 1 *il'sc's 2f<TO ^rsj'Tt' <TO* <ihl?iR<p st^rtn 
1%3)»fi£] 'qMi'Tl Pic's ^?T 31^ ifr^lf^y ■^)»il«q'< 3)*isf|^n (restriction enzyme) Prc<i 

c^f5 <^f5 $^t ^ i ^ tom *i*nfto 


$o)1r 



































































(electrophoresis) ^Rt ^ 9 1lwl©r C^°T) j^Ml^Tt volw« frr*jj 

'oiyilw Rfssj 'oil<plw 'olHM <p-sil ^?T i 'iR’R *mc*m J 


Cflf^e Wfite ^II^C>l!l3H ffc»«Ri!| CSltlRR TO TO tTOR $*R CTO* 

«ld>lMfe'eai1* *NfTO iflPlH ^TO<1 ft# ^ 73 4R? (TO* sft^s 

to »it-H^oii6H ^i^tr ft®r « vtfm ftf^s to ^®rt ^t ^ *NS>n>M» 

fti*R<4 fspstR ^®Tf ^ i ^sftW ’IPhIms? C5^T fafoiil (Polymerase chain reaction) 
Rt ftlPi^R (PCR) *RlfTO ^H'G ft<ffTO W*\ RSRT <imR "TO^ x RH^ s R e f RRT 


W i 


12.2 Wl'iWd ft*t f%*fw 

^ csrtwt 'aicSl©?^ 


4R\ «l*Ul'U A »^J' 9 ftfl Sff^loo 2|R 
RRfTO15|»f ft#R RR i ail-MCltf* 
M>ioii»ri»i toa 46 <rr 23 csmst 1 <*r 

TOJ 22 c®ftv5t Rt 44fifa* Rt '0|d>lG8r1>l 
(Autosome) <4R? 1 cetl^lw CR^- 

CtflwIcsrR (Sex chromosome) RRt RR 1 

«i()3loerl>l«tPlt 1 *Ht<^§fa, qR CR3 

#R ^©Jtft 4>1<ifw© ^sR*! TO 1 ft»t 
ftRRFt 4WR CTOt ^R*T pfci PW 
(gstcTOtm ^ i*m (X) ^ 'SRl^ (Y) 
TO Rftlw I ft®t ftRTO 4RT ^tl ffwt 
*t1®RR*ERi 

•ileitis ft?| mi® g«pImi ‘jfi> or si c^lwIc'srN^. 
X MTOftRlR wlfc XX, ^OR CW1 
ijfifcT TOJ 4R*fi> x ^*Rft Y CTOIOSttt 
XY I X 4R? Y ^5R *TOR G*m- 


Mil XY 

(f J| * k 1 1 n 

II II )( ?< J< K 

H k v >i 


ft<5 12.07: 22 OSfftSt WCSTCSfT^ if|R? 
1 carter pw @tPWf 


; TO? - RffsT, 

TO Y CTOtETO X C4l«IWrl«H ^®RR 
Pp?ji>l C^ft>1 «il5l<wi RwMmi ^I'i Mr ^ RRR RRR RmiIPir Rfl>, ^s*R siftft 

^RJtRJ GTOftTOR TO 4R# R*CR X CTOKTO *lt® TO 1 'fiMjfhM*, ^<1 

to x ctorto ^ ^Rf*r^ 


<^i3OT?m3i 
(7T5[ 

V 

XY 


MA 

(7m 

)) 

l^xxj 


■^sfr-'88, ^l<R*aH- st^-io'sr carter 












































































'ShR'MH 


Y c^lwIcstN «Tt^» i Iwt'j X ^T 

Y <IWlH CTOlWl ft%TO 

to i ^rntfrot cth qro<T ^<1 R'sm x 
^r^tft *rc®t faRi'® to to f^»?r 
to *\*t>\w t®r®t i cto?s R«w cror 
-^n*^ rsr W\& ^r, TO; ffiro 

X W«Rt Y <TOfi> *1l*MjeMTOM Iro^ 

*ii3Im, TO t5*R "to >»r®lci<i i TO x 
«wl3) Iro^ TO*, TOcTO TO 
XX, TOK To TOT I TO TO Y ^TWtft 
’jsflt trow wnw to, wcw TOflTO x 

Y c^lc^ItTO slt^W^sfK c^lwlcsrl^ ^TO 
XY I TOT ?FTO TO <jW I >II^PM tTOt f^RtTO, 
TOKtoJT^T ^jfMisItui ^FJT^QTO ^JffltC* »ll«l*l 

“'mSSES*** 

X ^ 1 <pI?I ftTO "TO - 1 's|«TOc<P ffivsT x ^ 

y ^ *rcTO ^<3; to t®n®r cro to* i 




i£)<p<qs ^tw 


: ^*!*T WR CTO TO 4*? "TOT WR CTO TO, CTO RTO ^ ^JTO* RTOT 
fr# TO, XY (CTO) TOS XX (CTO) I 


■5119 TOTCT 

X 

Y 

X 



X 




_ J 



i£)<p<q> ^5|Sf 


r 

L 


TO : *TO, t^f% C*IW TO? ^tTO* t®P*t ItoTO TOTO fTOt from sitTOT CT0 Ito I 

c'otosl ^ fiTf^ttcTO t^R TOrt "to TO 's*R 4TO> firor 1TO \ 


~\ 
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$oib- 





































































12.3 twilit* ^t ^Ttf^/'q^|'o|ii-q»>o| 


1^ walk's ftvScS-fr ^ PR1 (fl»lwlc«t1c»i %^otIc'b i iJPR 

q^w* ^®T Plf-ftw# ^1^ (Sex-linked disorder) i Y «s»lt»ili«h C^ffr 

wHffai <hbb ferar ?rc»&r ^s ^r, pm-1®rc^5 x c^lpilcetlpi 

fen^yiki ftteriJit'M i csrarcra ^ x cjtwloHffa «ltw, Pit^j tswlft 

X c^lwlcerlw fitedS-H «lt<FPT« 'fl|lM4>fi> X ^IFT Ml*1«l*H 

swn <im ^ i ^ x (jiuikwiuA ^ *nw ^ fotedJ-H «fw? *wmr ^ ^ 

CTBRIt ^M?K PRJ-Piww catFt ql$»hs ^t, ■qv»c'srl < si (carrier) fec*iw ^1W 
S*W I (PI 1 * 108 ? *l?f f^f 'qj>p!j\s|^ {«?•? S 3 ,*i 9 »M, 'olw il^P sc®i i) *^CT?T 

x 6*iwios?to 'm ^ wte 

*llwR «|(W] fa®*«Wt *fmi 


(a) ^Vfr&l 

^ CTtPff <R fNc® *ltEI % 

Plfi> -vhlfl sl^wci^ ^ A 1H®I l "?R C55fl?r 
^T 'BjfflPR C5W ^ty[ C^tW iR 

<nwi sR® w^ittr caHta 

C5fc»f ^1$ w»l«« ?R PHwc'5-si 

«itwi *rp 1& Pi’iw^Q ^ «nw, w 

PT «Tt®T ^iftsr ^Sf 9 tT*#T <?«(.'» *ifcS ^itl t£TSt 

i\m sto wcr i *rc*tfw 

^T «lfa 1 il q 1 «C*l «Tt*T ^ cat^t 

•H*l *fN% < P<K.'o *f|E?T *Tf I 

M*l1*l ?lt«|fa c l'« 8|f5> 10 fPi 1 '8f*1C<P <J>HI<I 
5iR® rcv» of<it ^ftn i «w ^ ^*r *il31<iR 
OetPlsn 



fS^ 12.09: ^*fr«F5T f^T 

*?<lln «?•« $f*kl «1 (Ishihara) 

■51^ 0^ PTS5T ^ i *arf5 
‘flUH'SlW ^Rft ^Wltft. OT 
liHUSM ^W?l 'SH 5 35 21 

^'•blfS fff # iw, w^lw *vl® 
<5f»tW 74! 


^Q C^tWt C^tWt CW ^o (StPR ^J 4)Rl[)fd|-(^IUl^lHH PRW 
Rpih CBlC*fiT ^f®*T t*WZ5P& *i^> Glt^t ^HliT siR® *11 «i I *RIPRT 
l^fer cpIpI^ v»l®1w<i ^Qut cdn i 
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##SsR 



: 12.10 to X' ftttl X (tfHvilC'Srm 

«WW -sit (XX 1 ) am* wpQ 

TM (X'Y) Ito »11bH0hI 

f%“R ^1^ ^emR ^1«l^3 ^11^ i£R<P*l: 

<mi (X'X'): OT (XX'): 

C^r (X'Y): RMR<I> C^r (XY) = l: 1: 1: 1 

(^) <M1 (X'Y) t^af 12.10: C^-^RW 'SFJ«I (CWT: 

Tit (XX) (*f) '3pj>Qf ^mt (X'Y) '4|^»vt Tit «lH-^i^'st <4H^>I) ^l'»l(. < 5 •’nolci 

/ I I\ /^\ _ I ■ , 1 / ^ \ _ ._ _ ■ , ,v ^3tf^s ^ *ll</li3 J '<Pi)l«IS 

(X X ) (’t) RR (XY) <5^? mf (XX ) ■sitWI (?NIRT i 

(*0 RR (XY) 4TR « (X'X') 

<m*rm ^r, wp* ^nm ^rami <m?r w i 



'SIT 




X' 

X 


X' 

X'X' 

X'X 

^TTT ^PT 

Y 

X'Y 

XY 

' 3 ^R 


(b) sbhMRiil 

S&RKTrfvml <JW C«Ttf^o m <£& <mtl*m ^ I 4$ C?ltFt 

c®iiR>» ^ ^ i wi c^t c«t^t i ^ c^T’t ^R’m’pmm i 

«bMi(af»mi RsRtwt*m csm^ wfi'® wur i *mHt ^mt 

<?a?\ stf&m 7000 f 5 ^ cm ta ww=t to <&\\<a stm car*it 

I 'QldSlWlviM Rfaft'sj f^Sr^m, RR 'Q "5ft \5v»c^ 4 C*sT <rt^ R 

csffi ^©n?r <mrnw Hprcm £W*f *im i ^wh 

"at 'oi^’f 'oil'5l?j(.?j<i ' 5 Jt i IJ Rw ^c®n 4 C^tC 9 ! ism** ^*^1*1 ®t*Ji (7fQ?lM W*f^t 

Tim I 

c®rrf%>o <wwm csfrf^T to M%, <x-cai^H 4<r° p-cgnf^R i sbNPiPmi 

ctiHp ^ # cstitom Hr ^ «n^m ^m^t, wr sjfajff c®ifc <w4m 

^?t i ^ *rni?m %??m wnm wm ^ *mi?m ^jhiwHal < 7 Nt Tim, (a) 

^tMwfrrat ^ (p) ^UHiwPiai i ^mn ^uHiwPifli w « chiRSPh 

t'sR^ Hr $jic<p f^v^r ^ i ^ *msR c?rm ^Hmt, fH 

« «ii^m ww? Tit^ (mHr <7fTit Tim i < 54^1 w H6t (p) ^Miwflmi ^ trr 


^O^fcr 







































































*o*1r 






(p) CJjlRvBpM CStlf^T ^*H*H Ut3>o ^ i fi&T ^HlWpUllW «W?ifelt’'8 m ^ i 

4 cm mi«»Mi%tii ^tcn c#r c^nt c^ic^q *tfon*r 

qlwlitoH, Sft « «flPUlMI%inl TOTS <7Nt m i 

tai anf^r ftwT ^csre *UMlc»ifltolM» ^siw c^ ^r, ^JHlwPmi cw 4 <r 

^JHlWPUll 'Sfl^i sbMlCflftiill Wt® C^f Wmt « 'sit HfltWiI ^ csic^ 

vstl l 4 !*?. ClCl 5 C*tC?I llc<p i <4 t*PJ*iT ijMIcifeh c<plc*il c^Nfi *Tf I «w 

n Rg>im ^Iw i>ci i 


>p4 

wrMfoai 
<hifh ^f^ 5 




O 


R 


sirmr^rfirn 

fe 

^TRI f^f 


3J*I fft^ 
WTR3#rn 
(Htt^H ft^ft HHt 




J 


^TtP#?Jt 

(^wrt pH 
4ft W) 



oroi^i m ^ m) 


croton T>H 
mm 4ft w\) 


tfcar 12.11: 113^ Hit 41? 11H »ii«is Jr'shum 
1%^1 sljHIt’ifriil 1*<©H ercu-si i«l<wt '511 '3tc*ti 41» m i 


































?*F«t: 

tortt?f??t? tore? ww ?tt?? cto f*nn? ^$r to ton siMt?f??t tot? 
^fi*® f*pn?t *t? sm ^tfi>? ?$ 4 inM csic*r otic* i 

ffi^lt: 

^ttot^ ??? *Rr *t? ?® »to £?? ?%? ^Hiwflmn fsfwit wf 
^? i caiM MteflH. 1 * ?*? ?t &?? <tos ^? ?t, ?n?? ®t ?ffc? wc? to ■*tfto fife* 
®rc®t??#?m wi ^ toto^r?omtoto wmttto?$to?^ 
srfi? <at? « <afi? , ¥ c t OT*tt to *hbt i *bMiwfli«i c?t% 30 ?to? c#t to tot? 
*wi«hi ?f? 4?? wut 4to? ^ ?? 1 

12.4 R^'oi ^ 

Mwuviii *jf^to «cwr #?t? ?t®t tofr®, tot? to at* cto to 2tt%- 
toif^ to to tot? 'tot ^t-stwifto ??t$ to *ra? to i to??? wi^cto « 
Hrr, < 3^t% ®t*tf??fto ®t«fk ^jft? ^nto ^jfa% c? tot? ?t %r, to cto? 
* p itor^r ?tfcf? 1 tot tow>i, tor #?wto? to»t <f^?itoiw4 Hwi^ c®?? cto? 

■'ito <?$ 1 ftolil^? <m Wto WrMlt*M (Xenophane) to? toto 8N? 
<pvs«q>’J[(.«il #?Ht (fossil) 'oilR'to <pw«i 1 fsP) Slto ^>«i*i C? ^t?tto? ®(t??? 

??, ®t*fte ®t^te i<ro ?®?t? ■gto ^Hc>i<a« «ik? 

lirH? Ff< *T®t%® to *tl*flto ^0#^r (Aristotle) 2l?H to? C? #?5tto? ffif®? 
#to to? to Gflft? #? to C2lf*t? #? Cto ^5 to CTt #?^C?t tot? < j?' 5 i|? 

cto ^«if% to to' ftot?? (?t ^(to%) ?twt to?to to ^<itto® to 
?®?t? tot to^ 1 ?t*mto tos? tol^ toBr to wit? sttot to sttot? 
tot? ?fc?to 5 tc? tot #?? cto %? %? TstfS? #?t?? ^*1% 1 to 1? to 

?to? toJ f^T5? -^Q?f? ?f^t?G ^$?t? I 

toto l<t'88|Pi<P ^5SU-^' 5 ttS «iyilw, 2tt? to5 ?t?*t^ c^lfi> ?^? (to? ?t? f?f?^?) ^sttt? ^? 
C?W ^ i£)^ ^S''® ?Jl?-Pt® f^®t 1 ^ ^S < ^® ^lJt?-f^ RR»<t fc j 

to? to to ^sf? tot ?tG?t? to*t ?%f^® to to? ®totf 2tt^® ?? 1 to ^ f^t^ 
<\\lm fw cto ftot?? fto? ton ?*ft? to ?tt? to ^5 ^#? ?m cto c?t?? 

?? 1 ^?to c?? cto ?^?t? <5t^%r ? 5 ^? ?f|s^to TStot? wfK ?^C5? ®rtf?®t? 

to 1 to ??t? ?^to ?tfto 2ttm ®rtf?®f? ?? to^p??ifto^#?ft???s?m 


*o)1r 







































































































#?R 'Q fRTsR 




WT T&m* ^CUCS,1 

’1'®R *lj^I*i'®<i f&*«i'oh*ii <£R? *tffat-RffaR *R RRft<p allows ^RR Rwt?. R ®tR 
I *utffrr *R ‘Evolveri’ fflW «i $W3W 

PtolRi ^NTS" (RR^iR (Herbert Spencer) sRsi $,t»lPi'S‘*H <w<rR <pm*i i ' 3 T S T?T 

^TT^ffsf, R *fa,Rf%R ^ ®«i»ih RURt ^r^u©? t^s3f*R >iR RR 5 'SffiR 

*iR° vSqvs'os RjR StWrf^R' R #R^ ^R ^©tR> RW*i R '©il'»<u1« R $c'»lPi\S*H i 
w R<i'©*i ^R R5RJ *iR ’|Rx. v © <iu 5 *Tt, *lRi(.<ic*R '©i c.*i<p W <sj^s *ii5c,'s C^r^Tt i 

5R, fatfw* ^RR Rfi>R ^ tats W'S %5ft^ e t RTC5 I C»lfeH>M 

R*»f5F*t *fif^ ^ 9 tc5 ?'<rr> RRf^tR ’tiR *nftc® '©i*q<pR ^tR "^ff© ^^rr 
^jfrr *iI«ro^ i 1 w©r R tyjeiPflHw* R^sn %?r *>ijiPio«R rrjr 

CRQRf ^ (<4R>fi> Plftro fSR dWlf^elw «TRtf© RtR, '©' ? R <R^ f®t*in>^ 1%^ 1%^ 1*|R> W 
'©l)lPl«1 RRt ^?I) I <Plfa-RRR (1989) SIRS RRf^R '©lilies, R<1'©«1 ^CRT S|R*JJ <RR> 

giro Wft m\*m <£& f%Ri ^j^ifl wrf¥i ISmuiPm \ 


*Rt RN 5 , •^* V T<1<1C,*1<1 R5P^> <llc*l<l fstM R’fR <PC3 '©IR t£J<pfD '®|p|«p| <P<ll ^C«ll, C<HI(.*1 

R>R fstc*in c<pH v ©wlPi«i <pm '©ilc^, CHIU'S f^RR RHf i R*t R 5 ^ RR 

’R^©) c<plWl SlRRR R^>R <ilc.^ RRt?Rt I^R tR'fa R>R ^fRR R>tR '©ulPi«i ?>R 

^RR, (RfifoltRRRRt'^CRti W*Rij^ Si'src.ni'Si fSR’tCRt ^pHt RfR CRRt RR, ^ SRRF 
cw<$ 8RCT c^irt %fr (?m «ijiPit*M i «i^ ) 

^rt -*m, ■srteR ^ 


12.4.1 ^HW4 'fillR'oN 

‘'3^1%® #WR #»tR ^R%f (R ^*Hc<P '51<I^ICM SR%© I 

#^?R ^*1% OT 4>rR« 1, 4 C^tWT fWs i ^ 

Rvssl^^l ct RC*tC^*T, Sf^R^s, 'srfwt^ eth(.<ph ^ 'Q '©i*1)1*1) 

^s<m *ihr<j»vi ^:<r tjr Rfe < «iRw wt? ^*ij^toi R€R, 

Rf^® 4*ftRT '©l(.l<P ^R®T 4 <pc<pI^ ^RlR ^R i 

‘'3^1%® #5tR ^ ^R%f, (R *Ht<P Rwh^i^vs '©I^h >ilW51: SIR 260 R 5 # 
ttMR R^SiR stp feR, ^jlcvilPitll, *ftoblieM iW ^W, 

*ll^cylC'St*1 ^TR V5|^-'©|'S||^V!J ?1]tR %t; '©lf$|(.et*l ’UR %T RI '©l^ RtlSRf’lt^ 

i R^jRRRs^ Wf R^R®^R 'R’RMR Rfo i£|^ Wf 'Q '©il^ow^ #^R 




































































































##53fa 





1$3f 12.12: ^ *llc4 *itiJ '5®IT 'SRv^U ’iRi^C'W ^<T»fD C^'QUI^ i 

8l«iw i£)t ctM ftPrff to ^ 1h®Em» to i 

■tiHMGRtfc ifit *tfhn to stow to ws i *iet ^ijni^wi ^ 
t£)f^5 RPivo ^Tinr f^f^'Q'Csnt^f wja ^ ^ i ^5f Rested 

£tf^‘ s> f- 9 tfera' (replication) ^Wf 'oi's?«i <pc?i i£)^\ '^l<iC r i'fi ^r5T?I i “'jRffa t5s,*|f% 

4<r to qnnil^TO eftacrin ^*t%r ^rotro wr hitoR* i * 

-1 

o 

*y 






































#rr Rs?flfa 'S R<iv©*i 


RlRRf <P?ll RR, C2flfi>R ^R? ftvSljp<P i£)p|\!s -uplift ^R> RR ftvSlip'QZSflfijR I ^ PlSIip'OtSflfijR 
CRCR^^fijRR C2|lci3l'»l^<ih 4R? ^©t CRR* RR '©l$<ih i '©fcsh 4RR four*! 

R*CR, Rf #R 4R° 'srcvtofi RtlR# ^5R*Rf i 

<4R*tR v5vs<) rr <ul<p(.i3fiii)l <4R? ^fiRQ RtR RR C£ftd>tfl5flRt i <ul<pci3R?ik faSljiHik 
^ £^R>3, '©ftt (iicioc.^ ^HfR (R>R RRt RR i RtR C£||L)IC'srl<j|cn^ CRCR (RRt C^t«T 
ft$&RlR I #RffRR RCRt CsMMlf*H, WT 4R*to CRRR RRJ R?»|R 

R3JR 3,c®il, (.'©>((*) RtRJ R°t3ftRR i&*T5fl'© (by product) Rvim v ©ife|C8?*i ^R> ^c® ^ RRR i 

®rr rri® #rdir r*rjt c*fc© rr*r i %r wn fit cRt^ <i^<m^1 

#R I ilRRR 4<pftc<p T§1%R 'Q 2ft%—<afi> RtRtR #£RR «|R><u 1« Rt R<1V©*1^RCRt I 

^l<u.*is ^§vgR ^©Rt sW?if»i<p fRR®blR ^SftRQ R^lRJ RJtRJt ^5ft^ ®£R %*fcR 
RJtRjtf^ 4RR RR% l4S6|ft<>®lM R^lfa? SiRcfcRtRj I 1RRS®R Rf®RTR RRRENtR Rift RT, 

^sprrj Rtfi>R RHt-smra rd> ~m ftoR, 12.12 to w 4R§t rtrrt wf 
rw 

12.4.2 vb|«fc$*HlH ^T VbHvB^W* 

Ht^t Rffc flwfit RlRR vbR^H It^R WT RRSf ton?R ^%RfcR ^r# fc?tfw 
fi>*®lRlRlR <pw*i 1 R'sal^l 'RefJT vuhv5^«i (Charles Robert Darwin, 1809-1882) 
^RJtC$R 4|I*I«R 'RRCR ^HRRR <J5£<^ I gf*tRs R^lRtRCR ^5Rto RMRJtFtlR fM^®? 

Rltawiw t^fR ^ wi? ^§r 4R* snffifWR toRRR fcPHSr crcr Rm»fR 

RR 4Rv R*^fh® WlJR Folic's 1837 tsT^tW ^«TJtC® £F©flR^©CRR RtR 20 RRR RR 1859 
l3|^Sk-n ‘g|I^F©<p IR^RRR RRt SfWtf^R ^vgR’ (Origin of Species by Means of Natural 
Selection) RtR t£)<pfo R^CR ^R R^®RRf& 2Rt*t RRRI 'Scafr 5< lT, ^5R^RR '©'gli> R<5'®*1 
RtR 2Rto ^3 1%fR iRRtoR ^TltoR^ RRI 4 ^RJtRR ^RtRRlR ^iRRt 

^sf'^R CRCRfl CR feR fRRsR CR £t^5^ Rt5 ^©t RRR CRCR^ fwt^Rt WRC^R I 

vBR^RR RR5RJ %, ^R fRRstRR RJRR %RR *tfT*© R^ ^R^lfRR 5 ^Rj-2Rn?R 
F»Fq(.'® 2|%RR (mechanism) RRRt 2ff^f RRf Rt, fRRstRR RR^fR iRRR RflRjt RR^5 

RRCRI i^R iRRtoR RJRR toiR 2|lfFs4 Pl^lMW toR TO ^5R RRRRfR^ 
2iff^ fwf^t, 'oihwpvjj 'QRfcRR (Alfred Russel Wallace, 1823-1913), ^R 5 ^ RRCR 
fR 5 ^ Rt^RStR 2i e lRR RRRI ^©CR Rfoq ^R)^lPl<P R^RW ^R C8CR ^SR^CRR 

gRtoi 


^pfr-vw, ^Rf^sK- st*r->o?r cstR 
































































































0>W> TOtTO 

(a) *F5to TO* TOl^fa: TO^tw TO, TOto TO TOl^** TOl^ #W TOSfF® 

M 5 ^ i (£RT TO Wt0to TO? TOtW To #W ^?«lJt TO I frttTOTO^t: TO0 
^ifror to (To 5 tost srm 730,0000 %? ^rm 1 730,000 %r To 5 730,000 ^ifrot 

TOTO TOI TO^t I TOfo ■ft ^Uf5R TO gjstll ^O© SfRl 3 C<P0 %5f TO5 I v»|<i\S<§.C*10 

■to, to crotTOTOJ^s^^rTO <^t5 «nrof 750 ^tfro ^Bt to to c^i0 

TO^TOi 

(b) toj « topTO: toto TOtro » #w topto to? toj^©i 

(c) ^05TO WS ?T?TO: #W Wtftto « TOtto TO *RTOjfa 1 *0m TO? TOi « 

topto^© TOra#ro to gitoiffiw to to 1 

4 TOW *R«HTO ‘qPeOW ^SRJ *R«H*r TO TO^T I TO TO^T CT #TO 

f©*(fi> < tTO ?r?TO <POO© TO 1 <?ftM "5TO: 

(i) '©TOseMfao* (interspecific struggle): vSTOoTO^t TOt '^TTTT TO§ ^0TO®t 

to, 'aMjfitt* to tow to 1 wm, ^ to ^ to ijd>iM»$ to- ^to to 5 *© 

cl'stR<p oTOcH^ RR>*( sistiftso '3it*p TOi-TO^ 5 <rofi> ft§|>o #wr?TO v st& 1 

(ii) ^^SSletlRxp (intraspecific struggle): TOtt sMl^o fafosi ^PPIJW 

, TOl TO? <lh^H ^<P^, OO^O "TOTOl 4 CIO TO^?^ ^P*f C*tE?T TOt PicstCIO 

TO TOTO Slfrolf^st ^TO; fcTOTO 0TO TO TO OT TO0 %*t ^ e tTO# 8H% 
^r?^ <an? c?t*r toj to? topto ^tto toto tot PtoflKift tow ^*10 TRstm 

^[ <PCO I TO®T £ft%’Jc«ll *j4*l 31^010 £|F©^» <PCO SttTOW <PCO I <PC®1 ij4®l 2tt%^t^ft 

%i0W ■src*!^ TOTO TOt TO 1 

(iii) ’’iGicoHo TO*! (struggle with environment): TOT, TO, TO-^^T, 

TOro, ijtom, ^to>- tow gtf^pr <ito*t #w TOtfTO #wro 
TO'© 1 ^[TOv ^1 <u.<p W '©iP«'9 TO?I ?tTO '®f 5 1J Stf^fTO© sri^pr 

-wm 'to^© ^ 1 <?i sft%TOf '*& *itopt to «ft^© to, wt to to 

^m fro® To TO 1 ^TOTO^i TO TO CT TO? TO TO0W (Mm TO 
'Q ^TOTO©^ TO 0^® TO <?tC 51 

(d) 8tTO*t ^t TOcto: TOTO^T: TOf^T W^W TO, < jf«t%© ^0 TO^ TO<M 

*151(.*1<1 TO *it I ^T© TOI^ 4CIO ' 5 TC i IJ *Tt lo 5 ^ TO^J ^llco» I ^1o •jpo '5^*JJ C 5 ! ^ 




















































































$0$br 


'Q fa<qvs*| 


WIT ^rT?r, '©tW £|^H (variety) ^t (mutation) <k.®i I y oi^ e i SR^R ^rf*»CP 

©Mil ©tN'HvSjlM i5<pfS ©fl<H.<p <pm i 

(e) ellffa* R<lH: vbH®$H '©Sp ^ »HCI>ttl <Rf*t ® <£< i , '©l^«1 (Rt 

'©lfTOl®HVM4) 2iTO '©MiOR Wt 2tfTOtf*T©R «H ^iT’t-^rr 05W 

to, <*$ srfiRTO alifiw IMrt tot r ^f*r sRrH ^jfw #prat slffer ^t 

5C*I '5«'lll^«'H»'®lM C.<ll“T ' 3 T^^tJt woo ^llc<P 5TO TOfTOsR TO I 'SfTOf^W, 

Stl^pr 2fwf^p^ #R?lt Sftffw *lfrot*R TO «TM 'OfaTO TO ^t I TOT TO TO 

'3|<l«3^s p I 

vbHvB$CH<l Wlti ^TO *lfTO1?*t OT #tfi> *IM fTO TO, ^©tC4 “CTWT 

TOJt TO TO4 TOT TOf TO TOt P, CTWl *lTOcr 2tTOTO?I wf To TO 
SltTOi 

(f) Rp stwtTO cw 2 fr% « ^TO?r toi TO 6 ! wit RR, si^ffc 

TOR ft TO to ps tor *rt®R to i stro^ aiift 4 rs <iTO?*t?r 

TO ftlfirtW "RlfTO ftff© TO 4<R TOiTOR «Pf TO RHTOtR RSRff© TO I 
^sRtfTOR ^sf «nwr rsrsjrwr totj stro^it rir i ^ rsrptrr toj *>TtRtR tor 

£tro c#f to*, aiffe rurir tor ft TO to' i ifiTO ^httor to 

ftRtfb^s R*CR 'TO' 2t^f% 811ft 'Q tSfTOR Rp £iwtf% RRR I 

R^oTOT R«:'*fflft>ft''t, C4h'®'gRi 4RS GSlftfTOR Rp STSflTO ^*lf%R tRTOT R?*fflF©ftij| 
r'sTOr 4R° fRR®R ^©cp TOR, f^# fp ^TOT Rp sf'Sttfp To® ’To: 



ffcsj 12.13: ^fl» #CRR TOT 8|l4MlP|S9lU 3RfM i R^Sf TOf Rftwt'M TO 'OH ^IfeTO 
TOft TOT RTOT RtfTOtR CRf*t CTO <*IR? 'TOR RRJ %TO ftft*tR TO tTOTO 

•in? ^Rif^r froro i 











































































































(a) "^T £|'Stlf'o*i 3,C<J (isolation) ^rf'STTfa' ^0=1 

(b) (hybridization) Wi 

(c) ^Ts^3t?pr aetifec® <?m R'oierw^i w *ii>hh»w c $iot (astcsrfcsffa *r*bt 

(Polyploidy) Wf I «£RT Wf *lR>Ml«rt ^6w «*R* Srtftw R4ibWH 

'i'j'l S|'stll'b<i »|R> 3,C<11 

SMIL'S fi>c^ R-q'stin 

^itnjcsr smti^s vSv#4<mm w«it ^ir?r siwiffc ^iw?r *titf ^ftr i 
tow *ftwi»iwii w^rt *n?r i <m <?iw *mm *m w erofefli* to 
^st w c^f»r, ot R^vsom wto w «f*i fin tto <muo *ttw i ot *ito*t, 
'G sfiRR)^ ^hncss RWci w w wf*t *IM ^Tito© *ffaw, 2)«riR>fi> 
sIPFWi R^W* t«f m slftilltt CTO (adaptation) 

i 

R^ w ^ c^tw ^5, vst ^ i ^tw^mtw R^r ^tor 

ws i «flfl»« fwsbw -^o^om sim \ R^®w?r wnwt ew*t *tf*s 

iwr *tte?rr *rt#r i #wk *pto «ii>iicfni ?m, R^w ^t 

^ VW "5W *tv5W I 




3. c^lwlc®rl^c<P C#s fsf% ^»it ^ C^T? 

4. «l(jBlWrl>l ft? 

5 . «uN«fli«i #1 ^m? 


$o)br 






























































'Q R<|V0*1 





J?) $$ 

1 . dna #stw ^ ^fat w i 


<^Wl^ st^( 

1. «5W5T * 3 * IT«?lt ^1?r? 

(£)^r 4 < * 0 * (fl«T 4 

«t. %5T ^r. (^m 

2. ^ t*H «4-ffa «(tt^— 

i. ul^Mler ’■flfclt 

ii. 'oiterc <mg<pi> 

iii. c^r 

to? 

i *f. i 'G ii 

*t. ii 'Q iii ' S T. i, ii 'Q iii 



*N^'51 fi>wm 'q|<.°ik<p 3 « 4 sfcsfa ^iT *ft« 



3. X WSlto CtflWlOSflC^ ^^tJt ^rfi> «ttw? 

46fi> < 44fi> 

«t. 23^ 22^ 


























4. vS^Ht4>4 A^BCs 1=T C^IWlCSflU ^tC^? 

X XY X XX 

*t. Y XX Y XY 


^sR%r^ 

1. Pill's ^fW i 4»«uh*®h *wu?, i ^5 -vulfi; Gr^lffo ^4^ 'sjffst 

<*RS C^|T> <P«ull»* Jj®T, *ltC3RT ^ glgfa W5t PHe® ^tW5[ '*TC^t I ^Ifa 

4*1jl»1*®h OT^tg#g$ , 1g^§ta e t^Cl «Hc>m '"qMj'PaJta 'SJtWf C*T erllC'o 

*ltcsr *tbIch PH #g c^lg >sjPH c 5 ^ i 

g*. g?!*l ? lR>Rul ? 

< ^Pr 9 ! 1 ? g*TO® #t f4f|?l? 

«t. PUpICVbH aHoMCHI CTO 4^1 ’t^T’t'o fosM* g>m ^ l 

g. PwlC'®*! ^'Q^|t>l 'Q|C<fll®<P Wl? f^CSW' ^?T I 

2. CTl^BT ti»PiR>*H«m wImm C5p»fc® (M eg glfem <*igsfi> *tecg c*M RfcltfH 

c*i«il ^c«* i eg c*ftg, ^Qgt gc^s Rwlc«m '=hI^pI'si, gs, g< f%g i *lgg# 

to ^gsftg eg cgeg, ggj 9 ttoc»l R^ic«m ege^ 'eitg ffcg i <n *ppfc^ sthc's ^%g 
^tg g|gi figtfg«qftailiM gMe^ m egg i 

g>. egtgng ^t? 

< 'oipjwlert g»rc® #t 

«t. tgic*vni eggt sifltyogig feti^n gggg giw <f<t i 

g. v&wrHwm £Mg 9 tf^C^t*|g 2fT^k<P <)Pr P'alil 9 ll^C<lC‘‘t G^to Cg'QTlT g?T 'SC<1 *|0C<1— 

RcSfgg <p*i i 









































ncgw 'sfsafei 





#^St >1<lfo% tat < #W*f *fos ?$ I ^twt, <JF©K 
^K5-^Rj, '5J0, *ftft CWT (£R# #^T '©R3> CT #Wt^, «HW, 

^fir sfsfa's If ’’fsrt^T i ^©m ■#^T<t?ic e t? RR>*i *t<fc?r <tpr 

*lwf CTT, CT^Tf ^R*Bt *|QmC*I ^RTlWlft ^RJ £t«K CWTI 

#Wttf© ^0pM**T f%S3t *llnj<erh f^T, %5T etta* «|P©(.^ 



























*b-o 






4$wi?r 


^I^VOTSI ^jHjt <P^(.V0 *tmi 


^vscsra - 



^ va||iDgJ1»p^ Resist <P^C^» *im I 


'Q ^llujeth ^it^ljt <mc^> *imi 

<l|A5>\S(,Tjq "*1^ gf^f^ 'Q v $ e 1*'ll ^POC.'O *im I 

^fw C»1C'»C®WI ^t*P lt t^ ^®PTf <P3W> *tm I 

'*1% fairlto?r *rmt ^jt^lit ^c's *im i 

*llufato®i sMt^s *t% f^hlfrcvas 2f«t^ ^jNJt *tmi 

#tf#asj m? ^Muum ^ut *\m \ 

^l^vgvacTjq^ ^falfafawu* £im'SjffllTH <im I 

’ifa^c-fa n oI<mNj fafosi @f)w3 ’ 5 IC*0' faHfipsil 'Q ^5rhoof^5?i^5p5t ^jNjt ^c'o 
^ft?R‘l 

*\faw*\ *rara«r ms® *im i 

<r¥tn *ifam faesm ^uo <im i 

Ffalfta isiafcm *ftW, fa Ciller ^ <itom W ’ll^fa^ 

?pp|¥ *tm i 

ifl - ^ fafaro ^fac^c*^ ffws ^QWf faf'fa <psc'© *im i 

^|->v§vsc«| lt l%^ gfafc, '^It’ljfat^T, *ll'lJ'SrlC 6 1<l 2 |^KBi£| <P*W> ^ I 

*ifat^*t?r mm ms® *rm m 

^CD'S'I ^ I 
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13.1 (Ecosystem) 

<3ft% to, ws « c#» w«rr- ?ito^> to^ ^initm tow*t i to to*Mw 
stvaepfc (^s vskn^ Slwil'sto % ,p tn ? ft 5 T ^W ^m to»T 'oiFato'® ^W <£m? toft 
tow ^t to towwt tot to <w to *jfft $toto ^rmm ws toww$ ftow 
CPf?T I ^ WW* to*T T5$-«iS|&v& to° Tflft WW* *flft TRto "^to ■>il(.«ll<P'>l?I5f^ c f 

eifam $*m tott toftfegfr (*tot) ft®fto w ^rftoR wm wi ^ ^ 
slftt ftftm <3wt to'Stto®?!' ^j <iv®$^ ^srf^wm 8lc,«l'8r«i, ^©m to# ^s w*t 

^ ^)lc«ll«P'»l5Igt^ c t iStUmf WW> I Tf^JSpf^gf ^ lj| Sq-S1C*i < fl vSlvsi'R 'Sf# ^t *flft WW* f%^ 

«ito «m tort tow w <pw i ^to»t# 2tr%rt ww $tom ftto w*t <mw to i 
ftto ^m stt%t ^r wms stttom to& tow to^ 

^wi to*r sfr% to toft toww$ to m \ w^s\ to ^rm stto cto 
mqjw ^imm tor Tim i <ift totwm ^w ^ntoftoym to 

^sftto i <£pstw sfifto ’itorcto «mtou stifto to# wn «nw* i 

sftfto <towc*t to* siftt <# # «mw?r tom mw ws *mufa w <m i *i% w?r 
<^<) ^iiiM-tom to, ^®tw tot to f^tomt, <4 *mw?r f^tomm to, 

<3®% toto CHICHI WP# ~sm. (Ecosystem) i ^3toR to?® 

ctomt 4 <m>w wmtm, w*itw ws, tott ^bt *ttwm wu 

$to R'oo^t £ft% tow^w ^iftowt tow (wwm wm ^ww 
<£pw %*nmpRr w torn i ^ i *nfm^§m 

iatmmto^^’imtw? to tow to, to 'q sfwm^n 

13.1.1 ^I'^'oww ^Hlnh'n^. 

■to ^pemm, towwm wb »tto *£m? c#® tow 1 *! fto^; wiwi ^*ftw^ <ii^v©«i ?tc® to i 
(fi^ F»»ilo gfsjm ^imipm sic'©j < pf5c'© ^ww ^imm ^siw^ j mw?' cto cto ^tom 
%tomtof *wiMM Mrsot i 

(a) ^5 ^llh (Nonliving matters) 

towwm wb ^tow? ®t»d ^ppto toft <pm, i ^iw ^mr wmm 

w*t %9ffpff5f\Q Ji<i«q^i^ i ^m®r wb ^hhw ^imm ^tom <£m? 


^ft-'S'js, #^5pr- Js^-io^r ca1«t 


















































































*** ©NR'S&M 

irt?I i 

(i) 'oilers (inorganic matters): 9 ilR, 'Q »ilf!5(.'© '©i<iP<Fs ^R<st * *PtPif ^pifk C*PR 
■'Wf c<plwl '^Rc'r csfc^ 'oilwR, ^ v5vs(.<i5i ^iRwi H®r, 

^itSR I CTO, <Wl«lf>l*llS|, *M*m, C%, «lfa|WM, Wl^-'i|^|l^vb 

^©JtRi 

(ii) £®?<j (Organic matters): 'Sl'31 ^1 ’PtK ^©cir CSlCT 5 

cro ws ^5 ^i^scsr ctw i «ntp»iT ft^rm to 

*iRfF® i R^tor §*hto?t w to, ^sftnt, <srcs srt% Rffcn cro, l^j, *r*r 
^©jlft i &st^ vSlvscns ^rj c^f*i ^f^s?r i ^©R 'TO <3f*i tot teR'Rff© ^?m ^ 

£Tt%Q RfcviMs^ 'S0 C#f *R*F TO i 

(b) C'»|'fi ^llh (Physical components) 

’tRiror Jj<iwit4n ^msrr, ^ps tor <s if^ir c f, m 
^ ^p*j^ cro* «$fer®t faifiR <#R fro) ^ ^ 

hmmw sFsiRstoti 4?r ^*fRR to «to& ^ cror wjto to^qttt « 
WlRl >ro$ to CTOt <H^«M C#5 I 

(c) ^R«t $Hlnh (Living components) 

$k*«i <n*$\©ttw %*n*fi=r i <*raR tor tosr ^tto *tfroc*t R%j *tRro tot i 

*tfTO*R #^Sf 2f**PF© ^‘ ? flW ) *ttW « i 

(i) ^R < 1tW (producer): ^I^s? ^fc?rfC3R ^*tf*sll'©c's ‘ilTO CTO 5 <p|4*i wil-W$[T^5 
«W Rfi> CTO 5 *llft ^RSR TO TOlTOISR't £|RrR TOR 2TO *IRJ 

C*trot) ftaR TO i 4 ^TO $*W© %TO fcfof TOt To I ^ TOlTOISPR 

^C^ ^Rs>TOR ^IPR S|RrT, ^ttW TOlt ^T^S? v5ftstg>«i I ^ItW Slwjc«ll<.<P ^iRJ 
■^fln ^®lt ^ ^C'»l'^1 (Autotroph) i ^1^*1 ^shl Rc'sr^ ^HN Rcer^iR <p^c v ® ^ItC^, ^SRJ 

cron #c^ ^ wu fro ^ i 

(ii) ^lw (Consumer): cult'll slt^ ^lRc<ic*1^ 'SrS c?tW ^c'© ‘ ! 1tC^ 

i , TOJ^ 'SRI StW ^t TOT^TO' v5fsci« R®^%T i ^ 4TO ^ ^ 

<1^®!# i C*PR 2tT% ^RP# <TO> «W 'TO, '©lci«c<P ^®TT ^«tC®t# 2lt% 
(herbivorous) i RPl si^Pl C9f®R ! *ltW i ^1 '^R, ’R, ‘5R c t ^©JlR 

8Wr <21% i 


o$tr 














































































(?PtR Sf# S|#ffi? ^ %TO Sf^t 'TO' valets R®Tf ^ <#*f *ltW Rf R'oR <2% 

•«nw i 4 <?t «£w s m^ to# si# i Rjt®, ftm, rn t^J# <21% *itw i 

C<M<l St# C*fM ,? ftWW3' OTO <lct> 'sRI'S ^rts?tt# St# (carnivorous) i <4 (.13 R®tT ^Tf?T 

(21% rt ctot cror cto TOfe *nw i *iw, ^r, <im t^#i i£it (21% *itw i 4 Rsfi> 

%*tR (21%' , *ltW #^s S|#?r (.&(.-$! St#^ "Sfiv^T 'siN'smI C*to» (Rfi*f ^t^r <K3 i CT^T: 
R^R 5 , x t^*T, %H, 3 .lwi«il R'SilRt i *Tf5f GffllTf TO<*$, 'i>il<i'sf r (l' 5 <P RT *JKS^ (scavenger) i 
rto 4Rt Rt 'fliMiafHi c*ter to i ^csp*it, RTOt rtot <ti*s^>«9 

iTO s# CPNT RtR, RtRt 4R*lt tosf *TOR RtW tow ^%t TO i CW: «£Wt 

^ e 1c'»l^1 'RtvR# (omnivorous) i 



% 


13.01: 



(W v o|l<Plw) 


(iii) RwleiR 4 (Decomposer): <ul<P(£%i > ^l<P t^ilR #R Rt W3#R SIvsi i4R° 

stt% W Wf 4R* fsm CTO* TOR' RtRJ sm TO (W %TO i*P!R R^tt R Wife's 
TO "STlfi* RT *H% TO to RtR i %*t TOlt TO ®15tW *IW ^TRfa R1*ff 

$<» tow St^t R>Rt W ^5fi xslt 4t W$%*pTO R®tf RR feW Rt *1%sR> i 



















































































*br8 


13.2 ^I^votsi (Ecosystem of a pond) 

*w^fc»fir cro *icnt tost w^u >mu>« ^ u* i 

*q>i<q|->l<;vs 'Q ws RR^ 'oIotMm C^M *Tl?I i Wv5 ^ < 1W 7 T^M 

R%* sm$ ^ *i^K *itft, ^4i«i«>, ^r «i%®r, <wm!>i*iivi, 

wrw ^sjitwi ?rffa to fcvitw, sm *itw, Rffa 

*ltw *itw «*w R%j wsf fast** i 



ffcar 13.02: ‘it^'fflQ 


(a) T&VttW: ^“'ITW ^.cc^. ^ItEeTl^rsiSW^tft RRsf) £R»H t*KR 'Q W^I'SR *I|R<1 'St'S'a i 
*flfTO «I^M ^5 fptS^^T ^ i *p|$u>l?ft??sfcT StfK^ ^Sf ^t®!W 

£*faM 'Q 'ai«ol«u tSfipf *ilc«ih 4 ; >i?;'ESft e t £|R>?jI*j i ^ i 


*o*}r 































































(b) *'ocm *Tl*Tt '»l J i»ih C’fW, 'sp*tt^ 'oiR>^ 2)t%, ^Sftt?*! 5 ^ 

’^5t'8 <p|v©«ll 'Sft^Q SOT ^W<l , *ttW I '»h»lH ’f® Sff^^^S&K^TTOTl 4 

%BRit to sx*$s to?© to ^rt, ^©R ^’PtTO* W=t TO CTO TOI 

(c) R'®)« *'©«* *itw: c^fs m., *N®t, ^s R'SR ’to?' 1to 

to si*?® to?© to to to %ro w to?© to i to 

sm *ro* tojto to Rww TOf to i 

(d) ^©to *'©«* ,J ttW: <?PR' *ltTO C^fij "TO, f^?f^ ^®j|R ’llww 'TO^ 

^®tW?T ^®t?T ^wti *ltTO TOT i C*fl«T, wlHH, 0»l5f% ^5 'TO, TO ^©Jlft 'STO 

^s?TOTOfofr tofi 

(e) R«lle? 4 : *ltfTO© ^ ^iTO « <Jl<FtiJftlll Rww TO to i 4W<T 

Rciii'St^ tot i *£Rit TO??® «wr ^r TO?r tort tort toj totoi to #fro to 
firtte « to ♦fRfT tom ■to' i wr <u<iTO ^tot% &ro 'Q 'oit®t<i 

TOiiifro wf ^pram ^ i 4 to tetf^s ^tort^m totrt <3ro^ ^*ttw < 21 % 

<u<iTO tot 1 

13.3 *HnjPto®i ^t ^lnrJH®T (Food chain) 

^*ttTO Rc^w ^Sf 'Stvs'i wc^pIc*)! 'stR ^Ilih’JtTO ' 5 TC*IJ TOs fiM^T <plc.'st 

•Ttcsf 1 TOTl TOT fcsft ^t <p^c«i sff^t <TO WSHfit *lt® TOT <?R© 1 

tot mu ■*# teroro ctof to ftfro totott toj TOf^© ^r, tot <?R 

£RTO TO TO TOJpRM TOJ^r to 1 

%ro m ?Tf5t ^ 1 <?r cro 

^lu> 1 ^jte ^ Rww <pw, ?rt*r <tR ^jrsct 5 f^R?r i *tRi 1 <iR 

to ~m **, ^ c^*r ^5 ^*iw ^rc*i 

c’Rm ir ^*iM to 1 www *iii#i<Mlk<j> fro^ tot to c^Nt 

TO: 

^fl^l -► *pR? -► -► ^IH -► 


-b 


^<ltw sj«^pro^ , «ltw fiUpcra’itw 
















































































fife* tocto TOg^srer TOrf*tror toto to® *nori cwr f*tro#% TOrf*tror, 

*!?[#% ^luPi^ ^©#% ^in)Pi<p«n i 

(a) Pl+ldtiffl «tNfe**l (Predator food chain): CT *HuPl*M W TOTO TO^F 

toci>«i tof to* #w toctoi ficro *scro tototo tot* to* to, 

c*^* Pi<p«u<p *»it fifat*#ft TOjto®i i xg*tc* *to *luto«ifi> TO*fi> f*tTO#% 
*luto«i i 

(b) *IIHJto«l (Parasitic food chain): TO#ft fcfc* « slt% ^sifiTOTO CTO 

tocm CR* TO «||+|M*| CTOTOH* CTOF TOJSfTOTO*! CTO?lT (TOTO CTO TO# *l«^k 
^*f* 'oilw<p tocto •$*'©« *i*#ft TO TO** w 5 * ** i 4 cron TOjtoc«is sf** 

TO*t WTO ^5f fcfaf »H-'Q TOtf© TO* i PICTO to*# ^PP^K TOF, CTO*: 

*t^* -► ’spft -► 

^§C**J, *t**C*C5* TO CTOTOlft # 4 to' 'spit to C# TO CTO> <3# 5 tt'» TO* 'It, 

tog TO ?to* topjcTO fa<plc“1 TOC'S? TOtt* i 

(c) *H*oPte®i (Saprophytic food chain): ^©w^. C*C^ *f* C^IC*I 

TOtoi*r tar^tfw *m*om 1w® to, to* (Pi^t to«iM> tot to fs#ft tot to*r i 

CTO*: 


^©Ft* -► -► CTOtfi 

TOt *tf*J, ^Nto*!^ ^spp^pf TO* 4 TOC** to* TOg^TO tol%*t *t 

TO©o*TO3>* WTOF* fc©f* TO* I TO#ft 'Q ^5#ft ^luto®! To *1*m ^pppjff TO*> I 

to* 4*tc* cron ^*ttw c*^ i ^ ^ro stro TOto* toto TOtofiro *ro **t* 

'st*y 1*1 < pl*'stl3) ^luPi^Pt 0 !^ 2fTO TO *t TO#!** *®w?i tot* t*'toi*!) s i i ^>*t* *t 3 ^©C3I* 

*Mto«i to*ttro ^er vBf&uui ^tc^iroccst** 4fe?n* TOto*ro tot* srf^fto i 


13.4 ^Iwh (Food web) 

^rfqTO* CTO3t C**t TO, *PgTO3[* *t*jf*tTO* TO^ *IW RFro ’TO* TO 5 ! C^© ’tM i 
^'©TO CTO TOTOf^ TOjf*tTOT >3 <pQi v © TO?t WtCTO 'HC^st ’1^ 5 T ftsft I i 

O 

*Y 


























































































i 'Q 's? 5 i'sr ’|Rc<iC‘ r l?' «£F§; '^Tt' ^fW i 
(4 R^fB «ft?'Q ' J9 f^ $,C< l 



"srl^ 


<nw*rtf«r 



f&ar 13.03: ’IIWH 


Bwi OT*lt ^rt?r, ^,*Tlw c^lfr ^l^c<p j isI j iR *TNj <pw i 

^Tt^rT Rww sj^t ^c<; ^5 "srl^ vS'©^ i ^5 ^ 'aiMK c^fi> ^ i 

^t«r *nft «)fc to «<rc* ^ "siw sfatffc* ^ c^ wbprt c*tt® *nc?ri 

’tfofij RR)I|«IW <3*t 4UH>fii fcsft I (£NW CT ^N®lH fcoft 

Rfoq ‘il'^g'scttl *£T?r C5C?T8 SfR5«1 ^hjeih fcsf?T ’SJ's *tC^ I 

^iD^rk®! C5iife *ttefi> ^hjPi^si *w*m Tri?r i 

(a) £*fa1®T—► C^tl> ^ *Hfc i 

(b) —► TSjSUK^T—► ^5 ^ —► ^5f *ftft i 

(c) £*fat*r—► c^lfr ^ ^ *flft i 


.h 


(d) (H^H—► '5j$Tf° < pB»i —► C^fB 'sfl^ —► ^5 ^ *tlf*f i 

(e) frMM—► ^S&tSI^T —► C^fB ^ *ttf*f i 



























*VV ##S5|5T 



t^3J 13.04: ’’IM'StM 



^S(W 



: f^3T 13.04 4 ^Hustle*! <?PR C^N I 



<^|^v©C«] *(R>8i^ (Nutrient flow in ecosystems): 

TgfigFf 'OlftsM ^5 Sj^ef 'TO' *ll(.«'||<pJl«£8fa c f £|&illil £1^8 TOT I %figFt CT *PtJ fcsf?T 
tot, ^Br TO f^sf e)uil«rCH W to, 'aMPHTO fcfifor TO i 

£tt% (£)7^ ^figFf 4<R TO1*lt £tt% ^ I <£(3R 4<R 

£tT%t?T "5J1P Rc«|et4»^It <4^ *fPiJ foww <imls TOT 'oifte^ ^§U® ^!|*®R'8 TOT 
<M i ^fSi <iPR ^ TO TO ^ £f^» 

<pw TO i ^DR3«ac<U5i o^l^lw sHlR}© sjl^iilfSw ^(R52Rt^ ^r i , *llu*|'s*lc«'m 
'5|t*0CSr £Rt^ <j|Aj\s(,flq<) l£)<pfo '3|MJ V ©>( fof*t^5j I 


$o$1r 










































13.05: »*rc* fwr 


sl^'acw -|1$s gj^ (Energy flow in the ecosystem): 

mm»iwi si^wis -«i% -^r ^ 5 1 ^5 <*iw ct ’tf^rK ^tM ^ ^Mli <3®%© 

c^nr ^ ^vbc.'Srivb 2% »iiwi^*i« 8 W 2f^m ^sf wi ^1 

*l?ra€t *tf'St'fl 2fT«Jf»i<P'»lw ^IsRls '©ilc«1l 'Q ^©M*^ sNsR«p ■*!% Ro»iw "sj^® 1 

RR>si gft>fa *INf*1 < K 5 'i?i 'srt^ocsr Sl^scn ^it ^TfT ^ ■*!% RR>si *llnj j '©cs c*Ff^fa 1 c*fa *f*fa© 
fiuiietw* <mmhi wi *rfswc*t fw wtw 1 

^pt&srit gfr%r sm * 5 ^ *M4si ^qsr <w©t, 

%f^r^TC«tC?f#^T «£TS1W-s^W^’flf^s MUlR* ^ 

SlT^lo© C^ff^Jn 1 'S|tv 3 Tr*Fr £ft% *JlSl gf^Tsf ■’vocss ^Iww^i (^ t 1c v »l'^1 stt^kis) C^TC?T slci>, '©Ml$ 

f^otu •’'©MS , »ttw I gf^ ^ws ^Ttw c«lc^ shlsfts* ■*!% t^ofa •’'©CSS *lllG<PS 

^IHi-toR'© 1 ^^'»!« R'ito *ltw wtw si*il*ift«» ^ ^ «ii«>im 

*lt^ C*ffsSJ* I #r *©C«Er -«rtw^ «It^8 vSbbvoS CTlCTt «ltW ^ ^ 

sffam * 1 % *®brt ’iitw c*ffe?r 1 

^§j<t *i?r ^ *i% sm gt^it c^fw *im 1 ^©*r i2r ^ vo si>iuift<i> *t1% 

RmI®tc<ps <Hg®?s W( c«cs W5 v ©ll<Hta '©IMIS ^IRgsg*! | ^Rcsc'*^ 

W5 <F*p- TOff wti ^QTlt ^ ^ ^ 1 ? «fe«t ^ I »n^tw 

*IIui>gs>s 'sjt^OCsr shg\sG«) gll^Rxp '*t%?r gfat^ t> s iG's 1 


^ ^IdR^Csi'r gf^f^ 3 '©^' '5T 5 ^T ^ I C«l^ ^®tc«t# gft% 

##5?H- »sr-io^r ca|R 


























































































rrSt ■*# w rcr, rir *tffcR ■»# wn rr ri i ^rr Hft?r *®cr Rtw ^«tc«t# 

£ft^lR CRR CRCT 5 CR RRhIR ^R>i! 3 <ij Sj^®f <pw, ^5R Pic®t<i (.icr CR RR»iM ^|]R> C*ftal?i Rt, 
R>§£| ^5 *l9c<ic*t ^ RR i 4«ttR 4R #R <RC^ «iIm<p #SR RlRH^ ^Rhl’ows RRR CR*t 
f%^‘*t% <il^v©(.«iti RTRRR RiiWR vscsm <j|rw KR RR i 4 R^RtR RluPl<p<.«i *H'U J 'SC3S 
R?Rjt W alt'll RR, *t%R ^*RR W R5R RR I 

3|to WWC*W RtRJ *lftR RM¥: 

RMPHWR £|to *5?^ CRC 5 R RER I CR %RER ^*ttw, sm '*$m RtW, %Dr 
* i>C<R RtW i£R* ^51^ AiCRR RtRR* 2lWJt<f>^ i£R* <£Rsfi> |fw CRS5R I Rl^WI ^RfW 

sm rt r#r |fw mobmr sif^fR% reri ^ c tc«t# Rtw wtfk awr *rerr RRr 

f^ftR |fw c«1&9(,«WI I 

*rttaw RRRr% sft% reriw Ifw moomr r*er i criert rnPire^r ^rrr <r 

r#r Ifw wo»w crer ct ■*# r? 9 ^ rr, rrrD |fw wo»w rr fR^ 
wr rh %rer crIrer rr \ <£rtrt <RRt rr cr ^rrr cr RtoR * 1 % ^5 <rer r?sr 
r*er Rf R'»l« 5 (rr c«nc»c.»i ^er rer Tjt?r 1 ^vs)*! Rf jic^Ico ^fw c«io»c ,? i irer r^r RfRRtR 
rer ^ 1 RRR'tR, wwiwi ri*$rc«r crter 4R# Ifw wt>»w rr$^ * 1 % RtER 
rR J 2 ft?r 10% f$R ^Rerr 3afw c®ic'»c«n wifRR rer RtER 1 r|(r 90% RfR toic<i *lRc<i(/t 
fRR$ RR fRSRt RRstf-to'olw ' 0 |< 1 J<^\S C*?tw TIt?I I 

Pl^lPlC^ : 

W# 5 ^ (?l Qi^|Qi<p %far*f ^ ^5tW (pyramid) 

1 c^t <n*$vott3 |fw cww ^ (?f« ^im 1 

*imPh>c«i ^ srf^ < 31 ^ 5 ^ »i% * 1 % ^ 1 

^iPic'M >ho>w to ^»nw i *ift?r ^ 

(^f*t 1 c« 1 C'OC« 1 « ^lw C5C5 'aiullj 

w#i *t% tow i «itw f^rntto^- ^to ^ 

«nw «itw i 

^1^4*1 ^tto ^us -»t% spsft : 

■*1% ^ 2RTR (iR^t I 4 *lt%2RRFF ^Rt ^r Tim Rt I 2tto 

2fR 90% ^t 9 ! *ll® <PC*( RR Rt RR^R^RMi^t RRRI ^ ^SRRRR RRjf*tR s E?R 
^ll<MRC4 4 Rt 5^ RtCRR W %JRR RtCR i Rf#RR R^® R5R, %#5R |to WOeW 
R^R RfRRtR ^5^ RR^s RRRR ^R? <RRRto ^TCR ^R CRHRt ’iflfc ^IRpl'iS RIRCR Rt I 


*o$1r 


































































































*o)lr 


’(ton 





ffcsi 13.06: ■*f^ 

13.5 ^Nt^ffcsiJ (Biodiversity) 

ws 'Q ^ to ^laiiom < 3 ®% *tto*r i mm ^ ^ 

<\<$(.m ws *mvfc i 'tuMotf (fit <3ft%s w qmw ^to? 4 <r ftgfa 

(FTOTIT w SfWtfts (*ftW?T taR<P 'Q ©Ml^g*! 5 *© olRjRn> faf*tfSj ->ll^"l3^3 

(£RS *fl?lt (fto ’3C® ^s) ^sfa (£IW 'OK.«1<pij| 3RP? I (fl^ft 

’to m cmtt ^ 2fT%-gfw# ^ m smto <to ^ ^nwf 

’tt'STjt *rm i gfwif^ fcitoj ^tosito 4 <r *toi fato to 

WWIWI 4?# £f^1% (31^ (f)-^ I PW (fRI# 

2| ©rifts (4^v (*T?T Rc*1*) ^<1 I*1^j ftu?l <flW '0|*13l*33 £l ©rifts C**lW *5*^ ^1 ^<1 I 

Mm «n^m Iwkw ^ ^ w*« wrh 

wI5 si ©tlfts i <i\s^h <3j$i%s sftn w c<Mf5 ^to? i (fi^t (£i<pr *t?t, 

CTtCTt ^ C^tWT 4<lt *fcP*fcr I ^sto (ito StWlf^sT ^IIS^J WOCi^ TOTS 

fc#5J «ltW i <i«iC's C?m R®lT *TR, tj^tos fa<il©r*jH gfl^R (£W? 

ftosjvsl^, ^C«Tf ^fafafi>35J (Biodiversity) i 











































































##5?R 


13.5.1 #£#£30* 


?T, l<i\\>^ (Species diversity), l <\lotqj 


.. ’ ' .. 1 ' ' ' ' ’ - " W W 

(Genetical diversity) <il^'s|I«i<p ^f&3JJ (Ecosystem diversity) 


stwif^n© fc#sjj w© Rwra'F© feWH <SN^WH 

siwifar i ^ntorj ^PirfJw smtf® <to* w<s smtf® fmsn 

i CWT, <ilc.*is TO #W* •^'©h, f^?3P©f, R°*lJt «ft^y i i£R* 

SlSflfte* TO *RJ SfWtf%?r fws tW©1^ SfWtf^© M53JJ l 


TO’fita M^iJ: steles# toTO? tots ftro *n«far <R*it m \ cwr 

gt^fif^ l^g \©icn^ ’t^r, '*il<M<i ) caW-siftecatt <*r? *lfsc<pt slf^®n®t rsj ^?fR ^r©t 

1%?J I <4$ ^ TO<T f5R TOk*R WS fc#t30?T TOW I TOR %TO 

■sriwi^ ^'W £rf*pi 5 j TOi^pw w#© ^ i si stop fciPieteM ^srj ffiPfte fiR 

to i tow %ro ^ <iw < if^r©jT to toPitteM 
arcs ^ srsafw tew to to i aft srirom #trt toj w £#3 j ^j», TOft w ** 
^"Mtehr fc#3u i 


t'qtodu: <ih5'©(.sm C#©te‘ p iRR, sN?if*i<p te'TOR aRS <tetR«p te’iRR’JtTO 

^fWJ o^lc^l 2 |<p|<i <#^© 1 ? (TNif^T <il , ^8'©c«i5i '©R J il(.*u <Jlv||sa> xi<j 5 i aiw *lfs<i'©»i 

«i<pift *5t?T aR? *)lshlfe<p i aft *lQ<i'©c*iS RIW *ft*i ^RJ <?RIW WtW #TO 

TOre *lfii<i'©*i Rlf*n® ^ i wi ct ^RtafBwu* ^fte w, '»lc<ift ^®it ^ <il j ^'©ll«i<p Wfi?sjj i 
aRfi> c^ft ^ca?r <ii^v©(.«i <?pr telw i£r* stt^ ^ ^©t ^t?r <<i^v©«i c«i^ 

1W©? i ^T, ^ e f|f^, ^t, 'st«il^, *0^5, Si^f% •ql^'scflq ’tUS tecJi fw^ 

fappSpi^R <s& <£(*$$ Wfm i 


8N^: 

*BP»lBRr 'sHlfaMW ^i*H¥^8 i '©l<i J il>(3 W{fc 

?*$ fro ^«wij 

sif^s ^ i c^r f^m 8i«nfte?r gs&p ^smus *nor i 

<r f^lf%%T iSRJ #^M53U i 

<?pr ^r sit%^ «wr ^ «mi wt, w?r 

fatfw (R«rt Rs^c«i ^Pw *dw to *& w 

I <.>l’]t«1l '51131 F©M Rw C’ff&t <i]®TlTO *n^ 


*oXr 











































































































*0*6r 


I (T^t Rt^|C<P*l Hvs^l 99 TOTO CTO1 Wf 1 5Rf*t^ Rl^C^I 

4*1? ^ £ <#T TO ?*TO *TO ?l I in TOtf «if $*t^£®l? <#T 3TO$ 

TO^ ^ *nto ®rfto?ro *ito c f gpr t^i i£R# TO ^^fwr TO 

«BfpRT Wlf?TO CW-W5 CTO CT^TC® TO I ^ CTO-TO® TOICM *MWH TOfa 

^ro? toi 4iT *ro? ^5-n*i4 wom* to to to to^i *nto? 

£f<R *lt*tJ i «£|?r 'EM! TO? <4?\ *MC°l ©r , t) ■spj^o<po ^ji**|®wf§; C^1*f i 's|^|w| 

•WiWtaM* Cast's *nft? ^Pi«pi tow* i cfat, ^M, fpT 4?? ?troiRiw to?t 
f 5 !^# et«fi% to wifi i 4?t %? oro wr toro TO i ijl^<i w# 5 ® 
«®M»M»|S!I 4TOrt®t %? TOt ?wm 
TO from ^TO w CTO %?? 

TOJt i#TO 880 to I 
C*ft>t Rw R>*lf5 5^3 OTO 

wr <?sws TOTl TOP*, fi>«T 4?^ 

TO» £i^f®? ’®f®l®r TO* 'Tt "^TO C?fM 
‘itahjc's ^j^ltf •'iflTO TO OT® i 

CT TOFf CTOT #TO^ ®TTO1®r% 

<mi m ?t i *ito*t to* ctot st^nf® 

R^*® "TOf <lt a '5'sc«l<l f*Rtf^^t 5 T®t 
•i^S toi ill?! i <pk©r5. ^hj^wiKi 
Rsrf®%r®t TO?I #ri<itoj? ^RW 
vspfiTO ?*E® *ltro ?T i 

13.5.2 to*( ?£*ff tof^lt, q|t»gfteirt«M « >©l4*1l>UH 

3ft*Jt? e l® vSmjtop nRwi "TO ??, ?*!?*! ®i?t ^C'sjI'^I (Autotrophic), R 1 *^ ‘ s liTO*l®il«i<P 

to <ro* tor ^ro wit m, ^fsf crot *< to<t ?? i toim, *p3*nft, 

^to®<*t « «1TOJ #W* TO* WTO? W 2f®to rfW TOSRt 1^%T i 

i£R# ^T‘ s f p i^ fcfor *RT-*IHMUlWH WU (Cross pollination) #^ 9 ^TOt?f (£R? %t 

TSfiff R’<Ml*D*| I <a?h $*1 to OT B^-«l«|I^Vb (co 2 ) 

’tjm TO ^tf5T TOI^TOSto^ TSRI ^t <iml?l TO I ^W?r ^fSt ^t 

^TOITOESI?®! el^im CT «lft|WH (0 2 ) ^ WW TO, C^# 'TO? 

tot i i ®f^si TOEBf??it, m* RR>*i sfTO ^< 11 ^ tor ^tr^n^TT, ’pj’fiR, ’^ 9 f®®t 



tfeaf 13.07: ■*fpT, fe^T 4?? ?sfa RijR'S'atW 
£lfR><i ^ifTO^ i 































































































*S>8 



2t^© un i ^ ^it m, ^ ^i<H&*ti 

^fa&hlk t>lR<Pll5 I ^IgWr RRjS( Sfat?’tt^floft <4R? Sll^klS "SltflJ RlWh 

' 3 T 5 Pt¥t^ftCT J (Symbiosis) *TfW ^TNJtf^s <P<ll I ->l i M<!%8 

''iR-qh^lH ^t (Symbionts) ^Tf i ^ CT 

%?rf-Rli»^l ^ro5 \®t^ i 'oiic«ilt>«Hi csic^ *irt^e rc<k.^ 

W?'*tSl3 c fa s tf!' ^gf^sPN, <3^ TRf I ^RwlR'aal^ 

'SvBtsr (Odum) <ic«i*i CT ^ ‘j'»lc<l 3,0s 9 tt^', CWT: 

(a) *HtW ^THssl^n (Positive interactions) 

(b) ^»8lt^ (Negative interactions) I 


(a) , oil , «sli»«il (Positive interactions): 

CT ijfi> #C^?T 4^# 'aiMjfcw ^stc^ *RtW ^sn^sgU^nt <TCpT I <4 

CFRZ r ^PIt^Nc?l?r <5?# ^T *it^ l ®ll'0'Sf«i<p 4 ^sgft»?lH 2f*lFT 

*i?»T 'S^tT RvSgiilfasw (Mutualism) 'Q <Pt»i*i(. J if«i'8T»i (Commensalism) i 


(i) fStfBfcillfaetJi (Mutualism): ^ i CWT, 

G^l*llfe 2fWt%, C’W^'5 "Sf^ "^T ^$5 (<F5t$ iSW 

ftfro ^ i ^ ^5 ^ <*r* wjio*ra 

wra ft'St'Q 1 tf)*sihhos <4^ 'Sfik'is ^ 1 4 ■%? 



■a 

O 

*Y 


ffcsf 13.08: l^ptf^R 

(^) f*TN Sit's! *1 SIvSCTfl ifeS®! (*t) 'Q *ifoSc«l* 
































































to i <s&fii wf to® il$c<M *lfcr 

TOI WF ^TlTO fflw *j% <!W *R«ft ^ &OHIH WJM W^tf *R*t ^?sj^ 



TOI^r*l#rBF 


sttPjj g| 5 \gv® <k$ i ol^tetlfisih ( Rhizobium ) < Ul < Ki 5 f^l f* 1 *j'S?l^sR Sirens (Leguminous 



<ji(,<i i ^jm5%lT *il^c5lc«t«H ' 3 T57?Tf^t f 5 !^ v5|'8 | 'TM > *13 <P(.fi <4W 

?TOT^t CW& *l<MlStl^*l *lftT CTO TOF i 

(ii) *t>Mt»lPl'St>l (Commensalism): 4 CTO Wlt%^ TOJ 4^SR *Har 

I «l'0 Wrt^t *Tt SCSI'S ^fC*Tf •spIvsSj’vs ^ '^Tf I W5R, WlR.% ^%T 

(apophyte) ' 3 Tt^tBU Pig'stg < p ^ifSc's 'oih 1 ^ ^*i) ^5 'SfiaTG*? <pw 

^s i <<^c*r ^hj sprites to «Pr *iRto w to i ^t 

w§\ toj?t wu ^ishihh«»i 5) ^*i?r to ^t 4 <r c^im to 

'Tt i ’fatelft vSlvsi (metabiont) CS|C^> , *fFtT <PW, R 5 *^ 'odetoiMs c<p!c*i! ^f© 

TO^Tti ^rj t^ro *m fro TOm to i crorr 

^#TO^tl 



(a) CiTtf^it^WT 


(b) 


f^ar 13 . 09 : (a) (b) TOHWPlW 


(b) ^*ltW ^©gf^lt: 

4 (TTOf ^TO^ ^f^Spv© ^r i *H(W ^»8l^ijlc<P I^T '»1C 5 t ©M 

m- c*im, stfrotRm « wt#rotRpr i 


































































(i) Clfttf (Exploitation): ^ TO e?l <!(.<? SteW ^t ♦iwK'olw 

TsrfWfiT CW^STOta^WI? CBMWi CWT: ^iWi '**<®l' 5 l ^iQill 
^ 1 W CS tw ' 571 XJC 5 T ^Ilswst C«fc^ ^ ^ W l <S 5 #*r 

‘‘ifitePT 'ror^w fcsftr ^TJTf i ^ic,«w ^\m & ^ ^ 4lt«M ^5t?r t^r 

c?pt^nr i 



ffcai 13 . 10 : C*IW 


(^) ^fsfst arc* tfm (*o »nw c«tiw *t*rcei# 


(ii) g l fomftte l (Competition): CTOI ^ItCT *», ^«K WV 

^l 4 ^wu to sjtot^m ^ to* i 4 sitoiffisra faf^tfpmsr 

fBw «ft£3> wi-lMl R fifth's «It5^ I i£ffi> ®|<l\S$.31fl ^o?Sj«f|(v®^ 'Q 

^RattPRT TOft tewlAjH i 


(iii) ouIFMwIRM (Antibiosis): 

*m?fa < pinu i i 

#t ^M 

^T ^=mr ^ 5 J ^c 5 

to <?$ '*uiPB^i«iI>i>i ^m\ 


4 ?PPf¥ TO<F 

ot» it *rrai mW5t?r opfro* (i88i- 
1955) C^RPlPll '=ulfi><liMllf5<p ^|R^lw-g 
c*l^w l^i C*lRPiRml») ^ 3 JR? 

*MbH C*|E& *Nf 

wif^trfpn 





IBar i 3 .ll: «ulRHI«ilPw 




















































#rr Rto*t 

teRR <ro ^ <TOt RtR cr Rtoc*t ton #crr to srfteR® Hrp 

R&i)l ^cc^ <4R? 2|c v sj < pfi> ^RtRR Rr” 1(.<151 RfCR 'oihss ^*H < p^8 i rMR 5 Rco w'S 
«ik><ih RCE^ ®flRlR <R*§ ^#$|*o'Q i ^5f|R <£|'slc<R. ^stRf R%TOR 'oIsrIrj RWtR CTO 
TOCS i 

13.6 HRc^-1 *S$$ 'Q 

'*iivin^ <jf$tf rto RRto #crr ◄wwimj to rmir ®?rj Rto*t rotr TOfR^tfi ^ 

<3®%® S«IC^ ®(TOJ #R ®ltR 'STtf^, ’I#, Rt^R RC®t #RRRtRCRR Rfc?t teRR i WuH 
^jf^tR RSRRRRtR ''StRRvRjtR voi^, <iaj, <j|»HM, (SR^Rt 4 RRCRR RR>J( RRCRR DlR.il wdIc.'s 
f^tCR <£$ Sfl^fW ^RtRtR R^R 3 ® R£E^ I R<<pi5'8f*1«p <H$ RRFRRx.'s RR(. < HrU>'S*1 
Rt to ter tofe TO'q ®trrr rirr i ?mm Rtoc*t i fsi1® f5 ter, 
■^powf (TO 5 ^RSCR ^nl^Fss Rt% Rt teR (R 5 ^ ®IRtto Rt \«lj|h RR I £|<^®R RtC^t 
RR 55 ! te i£)R^ ©tvs RRt$f RfRCRCRR ®tRRtRJ R^tR i^tCR 5 ®fRCRR RfCR R*RtR 'oiH’R I ®T^ ®T*P 
£|®tlf®R ter, teR®»t, Rt^R ^©ifR to RC® %fe #RtRf53jJ, RtR tet f®f% 

TO Rff®CR ®TO RtRRWtf®R RSRJW 4R? ®lto 1 ^tRRJ, RtRt®, RR® #RtRff>dOR 

®lte 2ftTO% ®ttRTR 1 RTO^ Rto*t TJRfa® RtTOT #Rt#3SJ to RtTO 1 RtR RtTO 
TO, Rt^R ^t®l^ #RtRf53JJ fi>C® RtR>C® RtRCR #RtRf&3jJ Rt fi>TOt Rt^R fi^CR 5 RTR>C® 
RtRCR Rt 1 

RtoR ^Rto RtRTO Rt^CRR CRltRR 5 RtfpftRM, CRRR ®[R, RW RtPRtR, ^RR, ^HtfR, 
RtfRRR W5f% ^RRRRtfR RtoR (TO toto®RR Rt^P RRR 1 Rto*t R#$l*© RCR 
totR RSGT RRt*PR RRSR RCR ^Rtt®R RfR ^tR RtR, RtRTRttRR RCR^ R# RRI fstRRt^R 
RjtR (C0 2 , CO, CH 4 , N 2 0 ^sJttR) Rt'SRtR TO ^stRRtStt CRt® RtR, RfcV IstRRt^R 
(Green house effect) TO 1 litRRt^R 4Wt$R R^tRCR RRtSR RttRR test CTO RtCR ^R° 
^R^SR ^fR3R ^sto RTCR, 'S|hRl'8RtR RfRR^t RCR, RRtRSR RR?R RJR, fRf®R CRtRRtRltoR 
2t®tCR «PRt°1<l *^Fs RCR, Rt^CRR RC*JJ R^$R RR CRtCRR StC^tR CRRt CRCR, Rt®-WCRf^tCRR 
te©t (TO RtCR 1 RtoR ^RfW RtTO fstRRf^R (TO R^t RT^Rt RtCR 1 te ^RR 
CRCR^ RfRCRR RSR^CRR RRtRR 5 Ru>^l oleic's RCR 1 

Rt^R RtetCR W totR '^tcR' Rto*t R?RTOR R*Rf CSftCTOtCR RRt ^ R^CTO 1 
^R RfRCRR RR^fR ®fRJ RRSt RRc<p (ilf’tCR 'RtRC® RCR1 RRimR R^R^RtRRR^ ^ItC’RtRR RC® 
CsHt'S 1 ^(.oIRRc^P R*'slc^. teltR^R Rt CRCR 2|f®fRR CR RT^ 4llJ| RCR 15<P 

^stR ft*ft RH RtRtCRTR RJR^tt RSRC® RCR 1 TO teTOt Rt^ RtRtCR^ RTO Rt, CRRtCR CR 


RSfr-SV, #<lRflsH- 5»R-ioTr OJ|f*t 
















































































































##53fa 


•>1^,lil<P, C 3 ! (.•'13 ’It^ ^1l(.v» ^G3 I Cult'll 

IVfatsNH C 3 ^ *lRiC3(/fav5 <> t?'f^ s> i SN<1 TO> 

1% •Tf 1>f Rwoil ^(.3 4^? <u.®fj3 ^ ^J^IT*t*It <P?ic v s ^,(.<11 9 lRi < pR y ^® < P3t'® 

toi ^raiwi? «s^i Rcto *tf^o c^*t% 

^ ^st^s TO 1 4l*l!*lR4 ^ 'Q ^UhI* 14 ■srrf^ tWf ^ 

c^ft^M^s *ito to, Tst^nsf« 'stffa ^ to i tet<wiM<i 

«mi« ^twrc® to 1 <i>iiiiR^ *rt?r 'Q 3mi<i <h!os to 1 w*pR*ijr 

fifosMM *lfTOF‘t<I ft<#I 1 WRf #fao ^ f# 5 ^® W*t# *fff5 

V 5 S 1 C'® ^TO 1 *tfTO*F|^ <: t <3tt*f 9 tfTOt*ft' *^f®<P3 S|TO *Hc<p »W J K.&'si'sl S|«ileri i 
S|l>l<^l*GTO 4 ^5# ^fa<Pl apse's 'TOI T5l^-va|«||^, fttsR, 

«i$ll^!>^sjtfwfsfi^r ^ <fto to 1 ^*if%i wpt cm to i 

*# '*t s H <pw srtffw <pw 9 iiR^ •nmR^p sfat^ mjteo® 

■TO 1 41® «'i<HI«'®l 4?^ 's?«ih^'o| ij?r to - , »ilfar mfraw *qMl3<p slftTO 1 


*lf3(.<H TOWt? 'SPU ^htaf&tfU TO^f «|vsjh-1j<p 4^ (?i^ "fW (PI W^® 'Q si# 
sj^fo csiw ^lRc .3 *IHM ^9*13* *< ?,(.<(c^, 'olwic^p Rc* 1 *i siii>«ilii ^f\?p^ e f <P 3 o® 1 

*H#i5®t, ♦pt, ■*t^ c f ws (PI W5T m W«It si^t ^US TO I ^f1#?r am 

’tfronffro ^siw ^wr me® to i suphto mmi «*ro 

*hlc*i 4 c^T*f ' t T# <p<ic'® 1 



^ < P < ? ^iW 


: cm i?r ijfw 

S | R»(.^11 ^® 1 % ^ I 































































































1. Pi>mi«ii1»i>i ^t? ^iNit w i 

2. SffS^S'T jolt's "#t c^wt?r? 

3 . ^E®T? 

4. «IJlR><ll«lli>l>l ^5 

5 . I^BgsiPresr^OT? 





1. “Rf^Sj 'f»Hfip«|| « 

I 



w i 


<i^l^ sq 

1. «sl5tfr> *tt*tP$W|5T? 

<f. ^ —► tf^f—► <rm *r. s^JrR—►Run** —►^uiflNi 

«t. —►’^—►w —►*ttft—► ftum 

2. 4>OHWp|efW<| 

i. ^rwI^Dwi 'src j u $*t^s ^r 

ii. WJt^ *Tf ^TQ ^%Sj^s ^ ^ 

iii. v5'»<j^, ^t^s ^ 



IsftPiJ *|ffo? 

i *f. i 'S ii 


’t. ii 'Q iii 


^f. i, ii 'Q iii 

























vSoo 





^*(1^ f&WUl '0||c«nlc<q» 3 'Q 4 *T“ SfcSfa 

3. Steals f^car ^ihj*j«i«i «rtc^? 

lfi> *1. 2^ 

H. 3fi> 4fi> 

4. vSnJHc^ 'oilc*ilw R'olii *'o«w wHlS? 

C^l& ' 5 Tf^ *f. ' 3 Tt‘®t 

*r. wt ^ 1 # 



i. 





*f. ^luBfh c*pf i 

•r. fc*taRr *nwiw« c^H *MCb« c^r *t% ^j?r ^ ^jnjt w i 

^iwiw cs$ *iif^r 4totoc«M ■# ^ot 


.h 

-o 



































vSOi 



^C®1? 

*f. WHWfW! # C?Pf l 

*t. f&M *wm fosHs ^i^t ^jnjt ^ i 

to si&niflhi srt^to •itopf #t 8i^ tom toR«t w i 





















^5 IstwN sRs^t Sciil&'i <pm 'S'«l<i«i <pw« * 1^*T Sri's ?f%-i 


«5^1# (Biotechnology) <§I«RMCpHI iSRsffc ¥^0 (Applied) *11*11 1 
tot HMI'olW toM ®1T® ^V® «n^ I ^ ^ 7 ® 

w <*ra 1 w *jt fto<i siffc, *i>ii*iFm> ^ ^ ^'s 

siw 'illR^^o Wl* ^ 4^l5T C«i^ to ^H?W>L)| 

^totW Sitoim ^t CTll> to ##5it%lt *ftWtT ^ <MC*M 1 ^nto W 
^]<l£l^l® (Biotechnology) •TtCT 'st]<jR'e®lc,*ui •^g s ? <£Rs *it*lt 1 

^ *ri*nfi> toi^ tost *im wot ^ ^w, 

??m ^Uo, Wrl^ IW ’Itot ^fto, 9 tto*f si^% <!Jt*i<l> 3i^l<IHN 

^ ft wit *1 ^ *>i*to ^rat ^ si^ C5^t 1 













































\DOvD 



ctw' a iN^i: 

qt^tt 'Q ^TWJt MJs *fl^' I 
f^J <Pl e 1tjl<] ^jNjt <MOJ> 1 
*t*ff fcWfPT +HblM4 «mN ^fat ^?Iff5 *|fiR l 
C®rwfl3<|i ^nillQ%iin ^7n*u *ifiw i 

■"PU ^’Ikw (.'s?c*ifi> < p ^fwftiilRkc^ <u<i3j*i ^fat <p*u.'® *iN<i i 
$H»jPM ^ ^f ^*H*tPT C'&rftfiS^ W ^4=tf *lfiW I 

vmj|*h <Rtfa *tm i 

^t’jsr dW (,'srRlu<p ^fsjPifilRkwis <u<i^,l*i ^*fat ^»^(.'o 9 tt?R'i 

®tl^2|*lj® 'Q ^f^ltora- <U<1$J(.?13 R<l«) C'll^ls ^q»«i <pno» ‘ ! 1ls<l I 

'OlNIC.I* Sil'oftc/'Hl ^l^Ci erhsi^ji^ «mh *im I 




























vSo8 


14.1 (Biotechnology) 

^RsR]^ '*t^f Biology <*R? Technology-^ 5 tR» i Biology *tE*R' ^f«f i^R 

R<.**R ^R <*R5 Technology "Ic/ns 2R% i ^Nk Biology <4R? Technology-^ 
; 5fH5'S-»i , HR^s 11919 Rt^T ^K®t§R 2 |(.<p 1*I^1 (Karl Ereky) 

£NR Biotechnology '*Rrf& £R^T <p«i*i i £R% £fRR <K3 <.<plt*il 'sth(.<pl*i, Rf 

^»R w*tRs*R <u<rR »I1R c^tRt <Rf*H>pp*R (§R*t Rf £t# Rl ^pjiR) vSvsH^i 

<?R ^R <RR* £|foiiM'a W £Rfp© ^ i 

R^tFR ^5RMI*J c<p|cil ^FjR ^R i '5nWT»EsR (RR^^RfiR^T 

£ft?[R RR ^«ic^ i <*RS c&hR^odii (Fermentation and brewing) Rtfst £R%^R 
RRR £tR 8000 <pwc^ i 1863 Rt^T C5RR CSfRR ww«i c<p|Pi'»'g Rf 

R3J^C«TT 'oilR < *plws *R <RR> ^RsR% *i'8*ig<R ^RM RR ^?T i 1953 RtW 
Watson «1W Crick f^R4 ^SRR C#T5f qMHlft+feltl 'a||*t**l 

'SlRfjR* #^£R% RR i 

^RsR^ v oic*i < p fi>^J <pI«ii>R (Tissue culture) 'Q Rr £)(.<p1*H 

(Genetic engineering) *Nt^ ^R '5s|?)*l 'S 'o|*ul*'U fspWl '^Jt^l<P'!>l(.<l ^R3Ts ^ I 


14.2ft^T^H^ 

Sfiscis RRsJ (totipotent) (R^I c^R $IR>R <*R £iR c*im»IwI W*1 (Rc^> 

*ll«<J>fl5 <l4R «mlCHl W, 4fiS^ R^R «MblM4 vm31R> i ^IRR^ 
i^RlR^ 5 RC s R <4^ C^R^rR^W fi>^|j (Tissue) Rf ^l ^«il i ^ C*R 

*r* >iIhiP|vs^ic<i i <£R# ^Rt^ 

CTtCTt RRntesr (Nutrient medium) ^R^RR sIHrR ^it <H«1l>l« i fi>RI <FHt>R 
tefeuRteH-R m’Wfs ^ *M I RRT <H«16lW C^tiRT ffim Wl 

Rt ^RlR^ (<RT5RT ’Rt’tRl %i Rt M, RflkR ^sJlR) C^KR RR^ 

RR>illCV| 3Rl«l3!t W«IR <H«16R ^ I Rt^Rt^s *|p> R#R ^RJ £tiRm% 

^R«T ^<1RR ^ i <phi>lw«l SwcHj 

Wf ^ (Explant)’ i 


*o)1r 



















































































v! )o(t 


14.2.1 

(a) ^1^ S|\&*t SSI's wl’1^8 Sf's^ic.^p i*r$r?i 3 l(.Ss stmj 

<psI ^ i 

(b) frsft: Sffer TSRJ 'i|VijM-U^i| ^Sf fcSlfsw, *M$(£l4,4WH, 

m 'STfaFT (Semi-solid medium) fcoRis 'ST'IJ W 5 ^ kf 8 ^ CT^T 

^IW (Agar) ^Itarto Ikta ^Itqre Mk <RI| i 

(c) '«nhln 8|f%4t: 'aiMh 'srfaFiw <pIu>«i kftsr (dSkifiJS^, <pR<pjl«i ift 3 ^) fkw ^Tf 

?|ll>Gt<M Ul^t *WM's|c's 'sidJlt^'s (Autoclave) W 121° (P f. 

^smiaim (%<$, 15 lb/sq. inch 'BtC*t 20 ft. C^f i ^st?m 

w ftft$ ^riM «<w ^wnait (25+2 0 <?r.) *ppfii ftaftns wv 



ai^>fe<i> ■#wct «n*i 

, *ll' 3 ?j|(. r ilfi W*?) J ill^<.'® ^Hi*^M>sq 


'srrcm 


ftsf 14.01: 05^3 3*1*1 <p *ikk 


^r-«is., #^aK- s^-io-sr esjR 





















































vSo'b 




^t1 <4^ *l4l« 'sihlci flJ^j <ils^l3 R'»l'stc,*i5i ' 5 Tt*uc^ ^ml^R ^ibUA (Plantlets) 
fcsft ^ Rt <WMI>I (Callus) Rt '®i<ui<ii)*i < # e t^ 1 ^ <TO> 

^41^0^ ^T^tfw (Plantlets) i 

(d) ^fT ^.PtW 'SftWT ^Ml*®*: 4 TO® ^*ttf¥® -m*m ^ ^fT ^Tt ^tt, TO 
RPrv v5w>vs| «Tfa5ra *tra RrM^pt Rfesi C'T'Qttf ^ 4^? '®ki«u.<p ^ 

'SjRHi "sitWT *sft*R RRt ^ i 


(e) 8 j|fR >4 ’Sfli’rtter PRI’jpfK?P Ptfe ^C?t 



Pics w *ira i *ttcat «rt’tk 5 it prabjtpfl <pw^ 


<il$« (RC^ ’TOf ’TOf sfl^fw *lRc<u.*ra *IH 1 *t1^C?I ^ i t>rai’jC°1l 

^ Tf^r ^ c^pit^ 5 <*ra* *tftc?j stt^fw *tfTOt*t "snto *itTOt ^?r i 


14.2.2 I^JJ 4>MblWd 

tfrgj #im C<fl*HM> <FtffSf ®nte 'eH«rt»H 8|«HWd CTO «*R* ^® WF® 

&fcMW TO^P ^flW ’tt'QTIt C^ 4 C^tlCTO ^*1^ »Wl4Hl OTtt I ^ItTO 

<ro> to toj <*ra^ faf*H5pp't^ ^itoij ■prat ^rat m i toc®^ (rat’ll, 
ftc*ra to 'oi^Mvjjs prat ^*h*r ^t *ira i prat ^*itro<t %mw®t cro* ^ 
?m m i ^iw <r wtrot toj TO’fc ?r«ifp prat ^ < ttwra ^%t «rtro prat ^c^ra 
wut 4^tRt *irai <ra *ra fcfor %®ra ^tTO ras^iR^ra to % CT^piftr pratsttR® ^ 

^® ^®w wrm TOm ^rat *ira i R^pastra ^ra? to^i ^rac^® 

tfrgj <j»Hpra ftwiww st^ %ro i c*m ^ »i®u<j>eii «itc^ ^t, cw ^t TO^ra 

"to ^rap# ^rat ^ira i <ra ^raR SRcn c<n-H'srii ^r^rat sji^I^toc^ 

'SRt'ra m ^t, '®lc^ ^® ^ , «ui^f^ "w«lt ^rat m \ ^rg 5 ? £l^R>^ vSvshci f^j 
TOPra £t^j% ^mra ^rat ^C^ i «p^lPi Rwl^l George Morel (1964) srsrt«t ^4^ra Gf^tH CT 
l>lRR>tl|v| (Cymbidium) ^ItW ^5 £twrf^ <^T4# CwRc^ij cslW ^ ^TO 8HH 40 ^N* 

prat ’ft'Q’T w i ^cft^, Rt^tr^f %csf RiR^tiivi c«fc^ raro w tor# 
prat ^ i snouts topr ^twt *& rto 50 f^fro ^<jprat 
to, ^r ^rfw 1 ^ ^pr ^^®tR to «t%ut®, f^tt^ra, -snroRrat sr^f% c^ 

8|R>^^ (R 5 # c^0 Sl<pra ^ClRl<P 'SJjSt 'TO' I 1952 ^ttC®T 'srlfS^T ^TlW Rwl^l wRc^ai 

topics ■sitwt wi’i^s wtRrat« ^n^tt^ i 

WTO C*lRc>Gv| #» -sitTO CfM C^tt C^tW® f®t « (CTO £ 












































































































fi>^J <p|«n>l«is Pmfo® W-'jRc® < # e t^s i »il«i«if*1*il*i 
Oil Palm -‘^FTfi>^j) < pl s it>l^ ’fafac.'© <p^l ^?I i f5^jj <pI«h>Im<i ^1*0^ &e 9 »if£i<pl 3 
5<PSl C^IW 88 '^rat ^ *ft'3?Tt I ^ '5tf*0C5I RR>?( CFC*t 

( Jasminum ) C^tCT 5 'oil®* <ilRI'sy < P'»lc. < i ^,' s 1lR?'© 'Soal'stklst, 

*k.<pi> 2ff% '5tft <§f@FT o^lwte <m^<i (Sperm whale) t'ac o is slwil'sw 

■^1 1 <4^ l^fsj ^ «il«3. i c.'stlc'sthl (jojoba) *7tW 3,0© PwlRf© 

cm ftw m *im, m. m *ifsm w (cwr 

Arizona, California) ®tnil?i *Tt '^’‘t^fa'Q ^©p»s ^rsm i f&^J <p|«it>lw<i 

"sitWi <4$ ^1^ CTOT '5^, TO 5 '©h's^wi 's?«i<il^TOt%S : TO' 

CSM ^IWICWI 4k1blM« ^ItTO X0t>\WQ TOFF WmS ^f#a W, CWT, 
Rf»S| StTO <Ftf*t 'Q Rcif*1 ©ifabas ■&rat %3*fFFT -^t 3«JC3 I C3M 2|f©wl*ft ^ifw 

%^rm%r m\, cm* *m, 4*Uio*m m\ m to^ i m9wI*i<fi, inform, 
1®rf%, <pl<.«Ril*1 2ff% f«T ^0*M '^rat %3*fFFT -^t 3C*JC$,1 Rf»S| ©l«T8?l©k *Fff, 

^FtFT 'Q ^3‘ 5 tFFT ^t 3«l«. I fi>^J <phok TOFt ^5ft^ C*Tffl5|j$ 'Fftt 

^3*fFFT 3«IC3 i 

14.3 C'8tt*t(i>4> (Genetic engineering) 

c^t^ 5 4<pfB ftflRS %•? <1^*1^111 *T4 *Fs < 5^ s 1^ 

C#^T '5^ %*T 21(.<pH®i (Genetic engineering) i 'SJI^'Q ^i^.'st'»l(.<i ^«Tt TTTTT, <plF»q»'s *i^»i 
^6* ^FiJ £|C4l*H ^ 

Hft (?i c#^r^i^rm "sjiwt ^hi*®^ ^ R«pRci*5 C4H«i ^r i 

^ C#*M TO ^JT ^tfws W( (&v5 ^HFit TO WQ 

^5c<FT<4 ®i^(.® <p^h *pc« 1 OT •Fj 5 ? ^R> '3$, ®lc<P R < pRc*i*5 

^ i ^rr ^ i 

^ "sriwr dna-4^ cm c«n^ 2tt%?®, sn% 

C^fW 'Bl'SCl ^lhl*®<! <P<il RC?)C5. i f^FT 2|c < pl < lc 6 1tl '5Jt*0C s T ‘i'jj'l ^f*H5ppP|^ 

^l(.<m C4IWI CTOTlto ^®Tt ^ GMO (Genetically Modified Organism) o<p|c«ilfBc<p 
■^T ^tTOff^? 5 (Transgenic) i 

j®f(£f5f'8 i£T ^5 5NcetPi<P ^ *ra I %C»i Rv5cB*1c*1«l "SitWT ^t ^SFIJ c<ic<plc»il 

wwiwi *m* <?ito «twfl>* viR>f^w*H m \ ~$M* ~$M\* w 

m ostwIksH 9m cm$ M^r stfom ow,Hfl»4iiPi 
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##5aH 




Sl^FoC'S'Q &®1(.5. 


*w-cTO> to to, to to &sr faro i #ro^?r toto <.^wfi3<i> iitefac<Hw« 

'^Jt‘ p 1T^f& ^It?TQ ftTOlWfC^ i£R? "TO^ I 4'otW CT TO, CTf& fStiTOQ 

OStMfi><WlPl -sif^Fl^B TOtfTO l TO ItTOtfTO #<r TO® CTO #TO CTOR, TOR 
ferMlM 4TO TO* ^ TO*lfW f®R ^TOT (FrTOt ^r TO CTOtf stwtf® cro* cttot I 


14.3.1 (GMO) ^t R4>RW$ DNA 0^5 TOfa 

^CTO TOf TOR TO TOTOTO <Ul<K&fTOl, TO TO Escherichia coli i <Ul<Kl?f«TO 
to ’ttror to c$twfi5<* ®rfTOrc*r c#*h ^iR«f© toc^i crot^ 

fs<pRc.*1*5 1®TOM ftcb vS<.sH <P3l TO^CR (fS3T 14.02) '0|<1«1^«1 <K3 

^PTO <psl TO: 

(a) Sf^lCSf TOT «t)<i CSlC® <p|fwp'® f^STO^ ®T$C® <P3l TO I TOTO ^ fet(/is 

TO 5 ^r <wi9to Hero toto tor to TOPcSfrom *N3i® fo*FM <}to* to to i 
srnsrfro tos TOrcsfrot croro cancTOfTO <n^c?r mro# r®w f®TO4 <M 
Roller© TO© *fTO"^PTO®t'5tC ; T ?ITO I 

(b) <*i *itc*r ?Nw f®TO<s to? to f®TO<ro® fro*m tocto tomi^st 

%?i <p*it to I TO f®TOTO <TO C®TO TO*fifo© ^if&F® %TO site® i 

(c) 4 *rtc*t *n^cro to® totocto tost^t %g to 1®toto® sN^s I^tototo 

"TOt sfi^s ijcTO TOisfte*? ■to to i «rt^cTOf to®! to? tot i to wt 

f*#& %ro ?fts?fr® fc©ft to i R®fro%^ *N*I® 4*R TO 

f\5iTOTO tff^v® ®R'*t 1 

(d) to fro^fro^ sirTOro® ®t®eSRro f%ro sim tom to i *if©®foro4 

TO® C^tw TO*t 44WW TOto ^mwero TOi fil*l*MW«lM4 WT ^ 
tTO OT •qjl<PCi3l^<jl #C^ ^fc5, '©fc^ ^C«T i 

(e) ^TO TO^tft TO^?# TOt TO TOcSf^TO TO 

towto^ii 4TO%s? <ji4ciJQiihj,wi^ TO?rr^i 

^ TOcSf^It^TO £lc'©j«pl^c'© 'TO' TON 5 '© TOC^ i ^ »Nf^© f^R 

Mt TOC^ TO ^ Ito (3^? i fTO^ TOTO TO?T TOJ 'ilHN ^rt*TO TOT 

(RQTTt ^ i 























































































$o}lr 


'Sob 



/ -N 

DNA-JIt^fsiW 


| © 



dna ^rfc 5 ^ ws^ra - ^vg?r 
dna-?t wmm 

DNA^ 




i 


(eg) 


DNA giwfw-^aw 'oiwcUQjihh 
2CT 



fi>ar 14.02: dna spjfis 


















RtgfRF 'ltl<i£|<[j® R Ht»i (.<pHc®i<i RRw Hr ’R'lhswm siH»?il?i < plH*i»'s taPivj R**f 

’gptfBlw *W©?r rr w ^?r m rsH(^ $Rw R HrS smto genuti 

^*rr «a si^HrHr ^ rb*i 

Rg 5 ? tppt vSvsI-qc-M-si CRtai £fcPn® 8|sRC«m ^spRR Hr £|c.<pH®i 'sk/IR <^f*f <p|<fo5], RtRf 
2f#n» smm si^rn Hr ’fw r*ir ^ HrSrS) stRtHs rcr %hr*j, ftof 
Hr sim^m* rrft ft<f>&<i$ R wwiwi smif^ rcr 4R r 4riHr Hr 
?rp# **iRm rr wn sf^n® 2t^?r riHrr "Wm Rsft rrr rtot 
S lwileR1 HR £|<.rH<.« 1<1 RRtR <?® < PlH*P'© ^Pi, 2ft% R R'U'ffa R'GR 

?m 12f#r© 2 Tsr??t riH*^© Hh?r m ^i#f® to *w©?r crr rest< iw 
r|H*^ Hpr to rH ^HfWi Hr siwMw to *rhH9M« 

mm <r^ 4<r riHrr Hr *w©r 3 Hfw i ststo stsrr crhrt #sHRRsr 
(Biosafety) %R R*ifR Hc?I H?lHn® Rf Hr Si^Hc^ CTO 'R*'s'sfl!'s<P'sl(.<i 
■^HHRRR pRR-^lR Hc?I H?lHrs i £t ©Pi's £|®t*ic*i HR$Rt (Toxicity) *lftet RR ^ R, 
R»*^ Hr 2k<pl*k«i HR$RT (Toxicity) ’llWl RR R?I i 

14.3.2 ^faPlfllRkMH <U<l^ls 

(.'stc r ifD<p R HrHcMS DNA 2|<jl^ ^c«il ^I^Hr i ss*$3 vScnR 

m\ R§*T 'Q t§^© faf*tf5PFPR R %?I 'sjt^p R^SRotCR eiMh "55® mi i <4$ 

2F$3 RRCT ^IWC*ot RRR Rf#s RRS I 

(a)^§W: 

m. m $rrt rr \ 

Bacillus thuringiensis (Bt) <uI<pcdR<iI<i Hr * 1(^1 j £|ER*t rsIc*iI<i Rliictf <.'stc*ifDR'»k<i 
9 lH<lfs's *RPPJ35R Bt Corn, Bt Cotton ^®ItH RCT 'ilHR'® RR ^i 
HH 'jal, HH R*T (fk»T) ^©jlH '5'slR's RCiic^ i «p^i®i <Rpk'5T 9 ICD<il (Lepidoptera) 
(£ 1 ^ <t>Pi'Q*|c,d?i| (Coleoptera) y oi'®'g® ^f^R '^H 9 t^®C®R £|R>wI*I^I i 

^ mm sitot^t rr?r m m w^i cwr mm «*fl» 

CSflHiR (Coat Protein) Hr ^HI*teW4 RP CRRl^R mm (ToMV), t^RkRl 

CTHrf^R mm (tmv) c&Rtwt m?s hr (mm mm (tmgmv) gtfer^t 

■^PR^R 'Sfl'S v5vsl<l*l ^Rt RCilC^ I H? ^ '»l^h (PRSV) 2|p)wlt*t C’k’R 'Sfl^s \»vsl<l*i 

rr i c®f5 ^srtR slfowi^t Hr ^ihl*«wti ^tw c«t5 cRr Rlg?r 






















































































































(Herbicide 


to© &fcnw« toto ^tw i 





tolerant) ^©JlH WM TO iTO TO TOW i 


to *rtrr <ii4dsR«i cro* f^t%r TOTOfR 5 rH$ fro fcwdsii'© totpto to 

^iMt^RtTO rH*£ (Herbicide tolerant) 5c^co|<i TO© fc©H <p^c v © RTO tow*i i TO^olw 
TOHr, ^Bt, TO, ^JlWlRt (Canola) ^©JlH TOTWT Rt*tR rH$ TO %RR TO TOW i 

OWHflJ* ^f£?fRRtH?t?R TOW $1TO TOlfTO faHT^J (Trait) TORI TO i 

RtHHtRTOR 4*R 4 *RTRR tlTOtlTO ^Hr TOTO5J TOW I CWT TO TO? TO 
TO 5 ^ TOR TOTWRH^ 5 rH*} 3 (Herbicide tolerant) TO? CTOTOTO slfowl^t (Insect 
resistant) ^TO*t TORT TOW i 

Hr^F© ^TOTOR TOIW TOWR ^TTOr t§RRR 'TO TOW i (RSR, TOT Hn&lHR A TOT Hfr- 

<wi«ifi>*i fro totpto tot tow i ^ tor tot cto> sfro to© cror tottrt tor ^tr 

A CTO TO RT i TOT WtR RT TORR CTO TORS fitW^t TOTO TOW i TOflTO 
TO? TOT TOR^tR Hr *Rhhs«ra RtWT HR’F© *rfRRR>R (Genetic modification) Rfi>W 
HHr TO0«R TO© &bH(H*l CS^T WIW i 


(b) stt^R won : 

RRlfRR 1 ^ CR*R, RfsT ^W ^TOlWR RfRRM ^Hr TOT Protein C Hr ^RRPTO RRT TOTW i 
TOR ^TjT (5TOtT RWRRT TOTW '©ilc^ i 

^TOTO TO? TOWR ^TOR RlVblWlR $TTO*IJ Rt^CTO ^Hr TOT Rift RRWtWR Hr 
TOTHsR TO C^R CTORHr* *lfTO©R R!>fiRf TOWi C^R *t*tWR ’IHrM « ’J'ftTOR 
^Hr TOJ RJ|R5U>HrR 2 H Hr, RRT CysE TO? CysM C5^5R HtWlW TOTPTOT TOT TOW 1 

(c) TORJ «>mw: 

Rt^R, TOR TOf, »$Bt « CTOiHRT RlW TOR RtWR fafTO ^Hf RRWtWR (Growth 
hormone) Hr ^RtRPTORR RTTOR CTORHr* *lfRRTORR STHrR 4RR RlWR y s|l4ld STR 60 
TOT Rv5 RRT TOR TOW' 


(d) H%TOt c*fwi: 

ctorHr> rHrtor RtTOR RlTO» ^SflR CTO> w’IHi^Hr H-^toto 

ft©HTOwi 

















































































'Shfi'fcM 


fco%T Wt? TO Osrt<Mt<l ’if^fs's £ coll «Jl4CSSQ«l ^ 
C3|C^ <ilRle?j<P'»lc<l R'l^Pll t'oR ^(.c^, *IT ^t T5tTOfi>*r Cfllc’fa t&fovilil 


(Mriflta'lM *lte<jf'»'s £ coli «Jl<PU?R*l! <sm c«fw »ll«M^f*Rr ^CWM (growth 
hormne) SlJt^pfPTt^ 'sjJt^l^PtW *pjIss (GM-CSF) ^POTlPi 'S'*rl 9 f^ 

^sjlR t'sR <p^l 3,ct^ i i^^lt 'oi^I'o|R<p *llci>l ^TO C^t^t (dwarfism), '»!$,<! hetR'© 

c^t^t, <pjnn, aids ^o#i?r <u<i^^ ^.cw?, i 


(e) *lRw*1 W*\H: 

C*ldall®i*il*i 'G *j 5 c 1 ^s<P<H, 'pMwwi <psuc*1l*H, ^ojtft 

<#m wwft t£i<rc toc*u «u$ ^ to i Eft sk.<fMw« 

fc*|?r «fcm TO ^=T ^ ^nw?r Pseudomonas 'allR^M TO TO - 

«|f^D*t?r C^wf 'Q ^l$C^ I <PI<T< 1 C<P ^5 TOT *lRic<Mc<p <p^c« i 



4<P<P ^tW 


<p|6(: 'Q C'STC“ifl5<P i*RT <U^N R*)C*I '5f®'P*1 ^?T 'Q (2ite 

$*wmTOI 



<4<P<P ■^(W 


^t° <7 ilcic‘ t t 'Q c'srC'iHJcp f*tTO' gffroirT fcof^ 

<P<I 'Q f*1* s PC<P3 1*1<Pl3 Sf^l 'Pft'Q I 





























































1. 'afRHi '5TtqFT ftaft ^T ^? 

2. <5SIC'S 

3. <*rW?|Jt% ■#? 


4. WtWlB* #? 

5. fiHWtfi* % 
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1. fcfor StWR « TO ®*HW li^MbU St^% ^Pt 4<T i 

2. 4*tf «twfi>4 '8IIWIMI 4* I 


^Wlb^l $$ 

1. DNA 4tfcfa C4H1U? 

4. < C«fi3<l>4T 

«t. «4d»* ^%*fW 

2. SiWH ^5— 

i. 9 ll | erc*i 

ii. fi>*JJ4Mt>lM 

iii. 3tt3TC®ff^4 

to* *rf$4? 

4. i 'Q ii *f. i 'Q iii *t. ii 'Q iii *. i, ii 'Q iii 



^fr-8o, ##5spr- ss^-io^r Gstf*r 































##5aR 


Rosi SwrM<pf5 3 'Q 4 •w sfcsl^ S'qh ’fft'e 

^*nw ^life's «tlo©S (*R# OT ^TR I (R 

«1R^ &4PlC$M *fot ^*l1*fPBr ^RJ fas «flWT 4<R ^ R'Slfi'iJMttH 

SffcktR'fcH ^ fr©R ^s?R i 

3. ®BttS Vlfefllwn «jfl^ #? 

fiR ^hhs<n><H < stort^t 

*t. 4*i©rl$G*ni <imh ^T. 

4. ®otts ^R>iik.er4 ^t#tsR ^it^ltft *ft' s t^®Tt <?FRfi>? 

^fatFf ^rr*05f ^sf%—► 4 ^* 1 # *?im—^*im—► ^ ^*tm 
-► g||^R)<|> ^Ths^ 

*f. ^flSM ' s Tt s <T s T fc®ft —► 'Spjfjfat ^*tt*R —► "^T ^, 9 ft t R —► ^'5I'?ft% *s|t*R 
—fr-ejlffe* *iRt<k*1 

fcofi —► —► ^pit fc**n®R 

-► 2j|^>f'a<P *iRk^C*t 

^f. R4loi —► v *lHIW , sit*0^ ftsft —► 41MI>) ftaR —► ^?ft^ 

—»siiffe+ 

^SR%T2t^ 

l. fiR elc^H^I tb. 4tNbM 4 MIm« (?r5 ^^tco atp c^rp w ^tq 
2^5 «jMI$»h» "StSt *ltS 1fifi 4»*c.®ll ^tS sll«H < ’tt£*R‘@Hc.«q tfn^kwi 

siwt^ <ik'® ^ ei-vul c.°i^ *Tt sjv'I’Q t<iu> ^k*? I ■jfS C®RR ®fl's l=4(.<p 

fifi ^fW <P«11^)*1 <RM 2)R>Wl^t ^8 vavshl 4»nt®l1 I fifi «qNR>9 <*rs 

&RI *Tt 4>w *uk5 RcH^ slfttil* <*r &RI taR <^^0*1*11 

S*. ®fR £t^% ^t? 

< GMO #t «W1S? 

«r. <iii>ik<i4 wi*iitw ^© fewtHti c#»m ^ur I 
r. ^Rikss fic-|q 2iR s ^l?i t>Mi fr©R Rcsf^t ^?r i 



























































^'sr-^o'sr 


“f*W^ (?*t<PC\b<q CW5T ~5J?PQ Tpf fsjf^” 


- ^1H% SPfR^fl’ C*N ^lf*Rt 



^o^o fw<r^ wsrn©®- fw^u f%s?ro w 



























